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baaropapHocTH

A

xoTeA Dbl MOOAATOAZPHTD Y4EHBIX, KOTOpbIe OBIAH CTOAD A0OE3HE,
UTO YACAMAH MHe Bpems aast beceant. VIx kommerTapuy, saMedanus

M MAEH B 3HaUMTEABHOM CTeneHn 0OOIATHAM STy KHMIY W [IPAAAAU el
BoAbIIYIO rAYOMHY U ACHOCTD. BOT MX MMeHa:

Crusen Baitnbepr, HobeaeBckuit aaypeart, Texacckwin yansepcn-
TET

Ocrun Mioppeit Teaa-Mann, Hobeaescknit aaypear, Mncturyr
Canra-®e n Kaau$popHUACKHI TEXHOAOTHYECKHHA MHCTHTYT
AeoH AeaepMman, HoDeAeBCKUI Aaypear, TexHOAOrH e CKIi UHCTH-
TyT Maaunonca

Axosed Porbaar, HobeaeBckmit aaypear, [ocnurasb cBATOTO
Baproaomsio (Ha meHcun) ‘

Yoatep [uabept, HoOeAeBckHit Aaypear, [apBapackuii yHuBepc-
TEeT _

lenpu Kenaana (HplHe noxofHbI), HobeaeBCxuit Aaypeat, Macca-
Yy CeTCKUM TeXHOAOTHYECKHI HHCTUTYT

Asan Tyt (I'yc), puank, MaccaayceTckuit TeXHOAOTMYECKMIt HH-
CTHTYT

Cap Mapruu Puc, Kopoaesckuit acrporom Beankobpurarim,
KeMbpraxckuit yHusepcurer

Opuman Aaitcon, ¢pusuk, HMucruryr nepeaoBbix HccaeaoBanui,
ITpynCTOHCKMA yHHBEPCHTET

Aoxon llsapn, duank, KaandopHnAcknil TeXHOAOrMHECKUH HH-
CTHTYT
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Ansa Panaasa, puanx, [apapackuit yHHBepCHTeT
Ax. Pusapa Torr 111, gpusuk, [Tpuncrorckuit yuuepcurer

Hua ae I'pacc Taitcon, actporom, [IpuncroHcKuit yRMBepCHTET H
Iaagerapuit XeriaeHa

Ioa Aasuc, pnamk, Yausepchurer Aaeaanabl

Ken Kpocseaa, acrponom, Kaandopuuiickuit yHuBepcuter,
bBepkan

Aon Toapcmut, actponom, KaangpopHuickuii yHuBEpCHTET,
bepxan

bpattan [puin, pusuk, Koaymbuiickuit yHuepcuteT

Kympyn Bada, ¢pusuk, Iappapackuit ynusepcurer

Crioapr CaMbroan, dpusuk, Kasndopuuitckuit yausepcurer,
Bepxan |

Kapa Caran (ustre nokoitnbiit), actporom, KopHeaackuii ynupep-
CHTET

Asuvaa FpunGeprep, puaux, lopoacxoit koareaxx Hoto-Mopxka

B. I1. Horp, puauk, lopoackoit koareax Hoto-Mopxa

Pobepr [1. Kupiuuep, actponom, Fapsapackuit yaupepcurer
[Tarep A. Yopa, reoaor, Bamunrronckuit ynusepcurer

Axon bappoy, acrporom, Caccexcknit yauBepcuTeT

Mapina bapryuiek, Rayyrsii sy pHasHCT, MaccauyceTckui Texso-
AOTHYECKHI MHCTUTYT

Axon Kacti, pusuk, Mucturyr Canra-Qe

Tumoti Qeppuc, HAYYHBIA XKy PHAAKCT

Matika AeMOHHK, HAyUHb I 0003peBaTeAD, KypHAA « TaitM>»
Oyapsro Meana, acTpoHOM, YauBepcuTeT APU3OHbI

Aokon XopraH, HayqHbIH XXYPHAAKCT

Praapa Mioasep, puswix, Kaandopauiicknit ynusepcutet, Bepxan
Aopexnc Kpaycc, pusmk, Yanpepcurer 3amapHoro pe3epsHOro
pafioHa

Tea Taitaop, MPOEXTHPOBIHK AaTOMHBIX 6OMOG

Ouavn Moppucon, ¢usnk, MaccauyceTckuit TeXHOAOTHYECKHH
HHCTHUTYT

Xanc Mopasex, poboToTeXHKK, Yuusepcurer Kapneru-Mearona
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[TapasaesbHbie MHpHL

Poanu Bpykc, pobororexnuk, AabopaTopus HCKYCCTBEHHOTO
HHTeAAeKTa, MaccadyceTCkuit TEXHOAOTHYECKHI MHCTHTYT
Aonna Illnpan, acrpoduiznk, Aaboparopus peaKTHBHOIO ABFKE-
HUA

Asn Beptxaiimep, actpoHom, SETI@home, Kaaudopuuyckuu
ynusepcurer, bepxau

[oa Xoddman, HayaHbIM XY PHAAKCT, KYpHaa <« AHCKasep»
®pencuc IvepurT, Pusnx, Ipapuranmonnnit 3oup b, Crandopa:
CKWH YHUBEPCHTET

Crarm Heprosun, pusnx, Yausepcurer SMopa

A BOT HIMEHa YUeHBIX, KOTOPBIM 5L 61 XOTEA BBHPasUTh GAArOAAPHOCTS
33 TIAOAOTBOPHAIE AMCKYCCHM Ha PU3nyecKue TeMbl:

T. A. An, Hobeaesckuit aaypear, Koaymbuficxui ynusepcuter
IleaaoH [sawmoy, HobeaeBckiii aaypear, I APBAPACKMI YHHBEPCUTET
Puuapa ®eitiman (Hbine noxoMHbI), HOGEAEBCKMIA Adypeat,
KaAu$popHHIACKII TEXHOAOTHYECKHMA MHCTHTYT

Aapapp Burren, dusuk, Mucruryr nepesosrix uccaepopamm,
[IpuHcTOHCKHI yHUBEpCHTET

Axosed Anxken, Pusmk, xaboparopns Pepmu

AsBua Ipocc, dusuk, Uucruryr Kasay, Canra-Bap6apa

®psnx Buaruek, Kaandopunmitcknit yuupepcuret, Canra-
bap6apa

IToa Tayncena, ¢nauk, KemOpraxckuit yHUBepcHTeT

ITurep san Huioenxoiaen, pusnk, [ocysapcTeenniit ynusepcu-
TEeT Hbm-I/IppKa, Croyum-bpyx

Murean Bupacopo, dusnk, Yrusepcurer Puma

Bynasu Caknra (Hume nokofosut), pusmk, [opoackoi koaseax
Hrio-Hopxa

Jmok Asc, pusnk, YHupepcureT Pouecrepa

Pofepr Mapmuax (1birte noKOHKBLL), Prank, TOPOACKOH KOAACAXK
Hupio-Hopka

Oponk Tunaep, pusuk, Yausepcurer TyaeiHa

3asapa Tpaiion, pusux, koareax Xaunrepa

Muruean Bereaman, acrpononm, Yuusepcurer Koaopaso
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Sl xoTea 661 Takoke mobaaroaaputs Kena Kpocseaaa 3a ero muorounc-
AEHHbIE KOMMEBTAPHM X MO€H KHHTe.

U eme 4 x0uy BbIpaauTh 6AArOAAPHOCTB MOEMY peaakTopy, Poaxepy
IHIoary, XOTOpBIA MACTEPCKH OTPEAAKTMPOBAA ABE MOK KHury. Ero Teep-
A25 PYKa BO MHOTOM YAYYIIHMAQ 3TH KHUTH, 4 €0 KOMMEHTApHH BCETAA
[IOMOrdAM Pa3bACHUTD K YTAYOUTD COACPXKIHUE M NPE3eHTALMIO MOUX
kuur. M Hakonew, a 6bi xoTeA n06AaroAapn'rb cBoero arenrs, CTioapra
KpryeBckoro, KOTOpbiA 3aHUMAACS MPOABIDKEHHEM MOMX KHMT Ha npo-
TSOKEHHH BCEX ITHUX ACT.



Bcrynaenne

Kocmozxorm n3yyaeT BceaeHHyI0 KaK AHHOE 1IeA0€, B TOM YHCAE
ee POKACHHE H, BOSMOXKHO, £e KOHEUHYI0 CyAbOY. HeyaupureasHo,
9TO 3Td HayKa MPeTepreAa MHOXeCTBO TPaHCPOPMaLMil B XOAE CBOETO
MEAACHHOIO M HEAETKOTO PA3BUTHSA, — PA3IBUTHA, KOTOPOE YACTO OMPa-
4AAOCh PEAHTHO3HBIMH AOTMaMH 1 TIPEAPACCYAKAMH.

IepBoiit nepeBoOpPOT B HCTOPUH KOCMOAOTHH ObIA CBsI3aH ¢ H300pe-
teHHeM Teaeckona B XVII B. I'py ero nomomm Taanaeo Taanaelt, ocHo-
BBIB2ACH Ha paboTax BhiaaonMxcs acrponomos Hukoaas Konepruka 1
Horanna Keraepa, Briepsrie RPUOAU3MA K HaM BeAMure HeOeC ¥ CACAAA
X TIPEAMETOM Cephe3HbIX HAYYHBIX HCCACAOBaHMA. KyAbMHHaLmeH pas-
BUTKS KOCMOAOTHH Ha PaHHeM 9Tarle CTaAH pabots Mcaaka HrroroHa,
KOTOPbIA cHOpMyAHPOBaA GYHAAMEHTAABHAIE 3AKOHbI, YIIPABASIOMKE
ABIDKeHHEM HeOeCHBIX TeA. TH 3aKOHbI 0 OAbILE He PACCMATPHBAAMCH KAK
HeKOe BOAILEOCTBO HAM MUCTHKA — CTAAO SCHO, YTO Ha BCE TeA2 ACHCTBY-
{0T CHABIL, KOTOPBIE MOXHO M3MEPUTD H IIOACIHTATb.

Hauaro Braporo nepesopora B HCTOPHMM KOCMOAOTMM OBAO 1O-
AOXEHO H300peTeHneM DOABLIMX TEACCKONOB, TAKHX, KAK TEAECKOT B
obcepBatropun MayHT YHACOH C OrPOMHBIM pedAEKTOPOM AMAMETPOM
B 250 cM. B 1920-e roakl IpH MOMOILM 3TOTO TMIAHTCKOrO TEASCKON2
actporoM IasrH Xab0A onpoBepr BekoBblE AOTMbI, FAACHBIINE, YTO
BceaeHHas HEM3MEHHA M Be4Ha: OH NMOKA3a4A, YTO TAAAKTHKH YARAAIOTCS
OT 3eMAM C HEBEPOATHHIMH CKOPOCTAMH — TO ecTh 4T0 BeeaeHnas pac-
WMPAETCA. DTO MOATBEPAMAO PE3YALTATHI 001LIeH TEOPHU OTHOCHTEAD-
HOCTH JYHMTERAHA, B KOTOPOH APXHTEKTYPa NPOCTPAHCTBA-BPEMEHH
PEACTABAAQ OTHIOAD HE TIAOCKOH K AMHERHOH, @ AMHAMKHYHOWN U UCKPHB-
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AEHHOR. DT A2AO BO3MOKHOCTb BMABHHYTH [IepBO€ NPaBAONIOAODHOE
0OBACHEHHE NPONCXOKAeHHA BreaeHHOM, KOTOpOE 3aKAIOHaAOCH B TOM,
4o BeeaeHHas BO3HMKAA B pedyAbTaTe KaTaCTPO(UIECKOTO B3PHBA,
MOAYHBLLIETO HadBauMe «boabwon Bapbis». On pasbpocaa 3pe3ab 1
[AAAKTHKY B pasHble croponbl HoBatopckas pabora Axopaxa famosau
ero koAaer 1o teopun boasmoro Bapeisa, a Takoke pabora Opeaa Xoiaa,
TOCBAIICHHASA IPOYCXOKACHHIO XMMHYECKHX 3A€MEHTOB, CIocobCTBO-
BAAM BbICTPAMBAHHIO 001gei KAPTHHD 3B0AIOLIMM Beeaennon.

B nacrosniee BpeMs MPOHCXOAHT TpeTuit nepeBopor. On Havaacs
OKOAO MATH AeT Ha3aa M ObIA BbI3BaH MOABAEHMEM LICADTO APCEHAAR
HOBBIX BBICOKOTEXHOAOFHYHBIX NPHOOPOB, TAKHX, KAK KOCMUYECKHE
CIYTHUKH, A23€Pbl, ACTEKTOPbI I'PABMTAMOHHBIX BOAH, PEHTTEHOBCKHE
TEAECKOIBI M BHICOKOCKOPOCTHbIE CynepKoMnbioTephl. Ha AanHbiit
MOMEHT MBI PaCIiOAAraeM CaMbiMH HAACHKHBIMH CBEACHUSMY O NPHPOAE
BceAeHHOM, BKAIOYAtOIMMH €€ BO3PACT, COCTAB M, BO3MOXKHO, AdXe ee
OyAyILiee H OKOHYATEABHYIO FHOEAD.

Cefivac acTPOHOMBI NNOHMMAIOT, 4TO BceaeHHas CTPEMHTEABHO pac-
IHpAETCS, 0eCKOHEIHO YCKOPSSA 3TO ABIDKEHHE H [IOCTEIIEHHO CTAHOBACh
BCe X0AOAHEe H XOAOAHee. EcAn aToT ripouecc OyAeT NpoAOAXATBCS,
TO MBI CTOAKHEMCA € NEPCeKTHBON «boabmoro OxaakaeHHS », Koraa
BceaeHHA NOTPY3UTCA BO THMY H XOAOA, @ BCSL Pa3yMHAS JKM3Hb IOTHO-
HeT.

AaHHas KHMra IOCBAINEHa MIMEHHO 3TOMY TpeTheMy nepesopory. Oua
OTAHYAETCH OT MOMX NPEABIAYIIIHX KHHT N0 GH3UKe «3a fpeAeAaM Hayd-
HOH Mbican Otiniuresina» (Beyond Einstein) w <Tunepnpocrpadcreo»
(Hyperspace ), kOTOpbl€ TOMOTAM [IPEACTABUTH LIHPOKOM ITyGAMKe HOBpIE
KOHLETILIMH ACTIOAHMTEAbHBIX M3MEPEHHI 1 TEOPHH CyTiepcTpYH. B xiy-
re «Ilapaaaesbtipie MHpDI» 51 yACASIO OCHOBHOE BHHMAHHKE He TpodaeMe
TPOCTPAHCTBA-BPEMEHH, 3 PEBOAIOLIMOHHBIM M3MEHEHMAM B KOCMOAO-
MM, NPOUCLIEAIIHM 32 TIOCACAHME HECKOABKO AeT. B paspaborke arot
TEMBI 81 OTTHPAIOCh HA HOBBIE AAHHbIE, [TOAY4EHHbIE YIEHBIMU BCETO MUPa
M3 CaMBIX OTAAAEHHDBIX YTOAKOR KOCMOCA, A TRKKE Ha HOBEHIINE OTKPHITHS
TeopeTrieckoi $usuku. Mue oneHb X0TeA0Ch, YTOOB! KHHTY AETKO Ob1A0
YUTATh Y IOHUMATh $€3 IPEeABAPUTEALHOTO BBEACHHUS B PUIHKY HAM KOC-
MOAOFHIO.

B nepBoit yacTu 1 akeHTUPYIO BHUMaHHE Ha M3y4eHHH BceaeHHoi,
BKparile OCBeillasi AOCTHMEHHS PAHHMX 3TATIOB KOCMOAOIHH, KyAbMHHA-
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LHOHHOM TOYKOM KOTOPBIX CTAAO MOABACHHE TCOPHH NHPAALHOHHOIO
pacmxpenns Beceaennoit. OTa Teopua npeACTaBAsSeT HA HACTOAL(H
MOMEHT CaMy10 TIepeAoBy10 GOpMYAHPOBKY Teopun boasmoro Bapsisa.
HacTp BTOpasd MOCBAMEHA UCKAIOYMTEABHO 3APOXAAMOMEHCS TEOPUH
MyAbTHBCEACHHOK — MMpA, COCTOAETO 13 MHOXXECTBA BCEASHHBIX,
[A€ HalIa SBASETCA ARNIb OAHOHM M3 MHOIMX, — KpOMe TOro, 8 HeH pac-
CMaTPHBAETCA BO3MOXHOCTb CYIeCTBOBAHHA NOPTAAOB-4ePBOTOUHH,
TPOCTPAHCTBEHHBIX 1 BPEMEHHBIX BOAOBOPOTOB M BO3MOXHAA CBA3b
MEXAY HHMM Yepe3 AOMOAHHTEAbHBIC H3MEPEeHHA. TeopHa CynepCTpyH
1 M-Teopus cTaaM nepBbIM KPYTIHBIM AOCTHKEHHEM [I0CAE OCHOBOINOAA-
TA0I[eN TEOPUH InHwTeda. B atux TEOPHAX COAEPIKATCA AAAbHEMIIHE
AOKA3aTeALCTBA TOro, YTO Halla BceaeHHas — Aminb 0pAHA U3 MHOTHX.
W sakonew, B TpeThei yacTy pacckaspaercs 0 boabmom Oxaaxaennu
H O TOM, KaKMM IPEACTABASIOT ydeHble KOHel Hamel Beceaennon. A raoxe
BEAY CePBE3HBIF, XOTb 1 [HIIOTETHYECKUHA Pa3rcBOP O TOM, KakuM obpa-
30M B OTAAAEHHOM OYAyIIleM, TPHAAMOHBI AeT CITYCTS], BHICOKOPA3BHTAS
LBUAHM3ALIMs] MOFAQ OBl HCMOAB30BATD 3AKOHDI GHINKH, YTOOBI MOKMHYTH
Hamy BceAenHyio M HadaTh IPOLIECC BOIPOXKACHNS B APYTOH, Hoaee
roCTENPHMMHOM BCEAGHHOH HAM BePHYTHCS Ha3ap — B TO Bpems, KOTAQ
Bceaennas 6p1aa Tenaee.

IToTox HOBBIX AQHHBIX, KOTOPBIC MEI TIOAY4a€M B HACTOALNIA MOMEHT,
COBpeMeHHas TEXHMKA, TaKas, Kak KOCMMYECKUe CIIy THHKH, CHOCOOHbIe
CKaHMPOBATh HeOO, HOBbIE ACTEKTOPHI MPABUTALIMM, & TAKKe DAM3simIeecs
3asepuIeHHe CTPOUTEABCTBA HOBBIX YCKOPHTEAeH YaACTHIL] Pa3MEPOM C
rOPoA, AIOT PHINKAM YBEPEHHOCTD B TOM, YTO MbI BCTYIIAEM B 30A0TOM
Bek KOCcMOAOTHH. CAOBOM, 3TO 6AAroOAaTHOE BpeMs AAR PH3HUKOB M BCEX,
KTO ITyCKAeTCA Ha MOMCKH 3HAHUF O IIPOMCXOMACHHM U CYABOE Halek
Bceaennon.
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BCEAEHHAA



TAABA 1

Aetckme ¢pororpaduu Beceaennon

[ToaT AHub JKeAaeT OAHATBCS FOAOBOF K HehecaM. AOTHK Xe merraeTcs
3aTOAKaTh Hebeca K cebe B roaosy. Ero-To roaoBa i PacKaAbsaercs.

[L K. Yecrepron

B ACTCTBE S HCTILITHIBAA BHYTPEHHUA AUCKOMGOPT, CBA3AHHBIH C TEM,
YTO | K MOM POAMTEAH HUCTIOBEAOBAAM pa3Hbie peanrui. Poautean
BbLAK BOCTIMTAHBI B OYAAUICKMX TPAAMHHAX. S XKe KaKAYH0 HEACAID XOAMA
B BOCKPECHYH) KOAY, fA€ C YBACYCHHEM CAYIIAA OubAeACKIEe CKA3aHMs O
KMTAaX, KOBYErax, COASHbIX CTOAINAX, pe6pax v s6A0Kax. 5 6b1A OYapoBaH
3TUMM DpuTyamy BeTxoro 3aBera, B BOCKPECHOH IIKOAE MHE HPABHAKCH
HMEHHO OHH. DTH IPUTYH O BEAUKHMX FOTOMNAX, KBIAAIOLMX KYCTAX U pac-
CTYNAIOWHXCA Ny9rHaX YBACKAAH MEHS FOPa3A0 CHAbHEE OYAAMACKIX
necHONeHKH 1 MearTatit. [ 1o cyTH, 3T ApeBHUe cKa3aHMA O reponame
M BCCACHCKOM TPareAHH SIPKO HAAIOCT PHPOBAAY my6oxne MOpPaAbHbIE
NIPHHUMIIbL; YPOKH 3THKH, BHIHECEHHBIE M3 HUX, OCTAAMCH CO MHOH Ha
BCIO 3XH3Hb.

Toraa Mb1 kak pa3 usydaan Kuury Berrus. Hurrare o bore, rpomoraac-
HO BenfaromeM ¢ Hebec «Aa byaer CseT!», 6140 HAMHOTO HHTepecHee,
yeM OeIMOABHO MEAWTHP OBATh, IOTPY3HBLIMCE B PA3MBHIIACHHA O IPAAY-
meit Hupsane. 13 HansHoro atobonbircTsa st CIPOCHA Hally YYHTEAbHH-
Ly: «A 6p1Aa An y Bora MaTh?>» OBbIHO OHA OTBeyaAa Ha BOTIPOCHL Oe3
MaaeiHe 3aNMHKY, Y Hee BCETAR MMEAACh FI0A PYKOH PHT4A ¢ TAYHOKOi
MOP3AbIO. OAHAKO Ha 3TOT Pa2 OKA3aA0Ch, YTO A 3aXBATHA €€ BPaCIAOX.
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— Her, — orBeTnaa ona ¢ Hotko# comuenus. — Hapeproe, y bora
e 0140 MaTepu.

— Ho Toraa oTKyaa xxe Basacs cam bor? — cnipocua 5.

OHa cMymeHHO NPOBOPMOTAA], YTO NPOKOHCYALTHPYETCS 110 ITOMY
BOIPOCY CO CBAMEHHUKOM.

MHe 1 HeBAOMEK DBIAO, YTO A CAYYAHHO KOCHYACS OAHOFO M3 TPYA-
HeHILUHX BONIPOCOB T€OAOTHH. 51 Obia 032Aa4€H, NOTOMY 4TO B OYAAM3ME
Bora-Teopua npocto He cymecTsyer, ecTs AMib BeyHas Beeaennas Ges
HavaAa M be3 xonua. Kaxoe-to Bpemsa ciycrs, Hauap M3y4arh BEAHKHE
MHM(QOAOFHH MHPA, 5l Y3HAA O CYIMECTBOBAHMH ABYX KOCMOAOTHYECKHX
xoHuenuui. Ileppas ocHOBBIBaAACH Ha PEACTABAEHHM O TOM, wTO Bor
co3pan Beeaennyio 3a 0OAHO MIrHOBeHMe, BTOpas Xe YTBEPKAZAR, TO
Bceaennas 6bina u npebyaeT BeHO.

«He MoXeT Xe 1 T0, U ApyToe ObiTh BEPHBIM>, — AYMaA 5.

ITosaHee s 0OHAPYXKHA, UTO CXOAHBIE MOTHBBI MPOHU3HIBAIOT Mpe-
AAHHS U B APYTHX KyAbTypax. Hanpumep, B xurarckoi MHPOAOIUU BHa-
Jaae bbiAO KocMmyeckoe fii0. bor-pedenox [Tanp-ry uyTs av He Leayio
BEYHOCTb HAXOAMACH BHYTPM SH1[a, KOTOPOE NOKAYMBAAOCH HAa BOAHAX
6earpanmuHoro Mopa Xaoca. Koraa sxe Hakosen Ilanb-ry Bpiaymiaca
M3 SFILR, OH CTAaA CTPEMHTEABHO pacTH, Ipubasasa B pocre boaee Tpex
METPOB B A€Hb, TAK YTO BEPXHss NIOAOBUHKA AMYHOFM CKOPAYIIbL CT2AR
HeOeCHBM CBOAOM, HHXKHSA ke — 3eMHO# TBepabio. Uepes 18 Tricay
Aet [TaHb-ry ymep, A2B HA42A0 HamieMy MUPY: KPOBb €r0 CTaAd PeKamH,
raasa — CoanueM 1 AyHOR, a TOAOC — TPOMOM.

B Mnde o Ifaub-ry nosropserca uaes, BCTPEYAOWAACA BO MHOTHX
APYTHIX DeAMIVSX M APEBHHX MH(POAOTHAX, — O TOM, uT0 BceaenHas
HaYaAa CBOE CyliecTBoOBaume creatio ex nikilo (6yayan coTsopenHo#
M3 HHYero). B rpeveckoi Mudoarorun Bceaennaa BosHukaa uz Xaoca
(B CYIIHOCTH, CaMO CAOBO «Xa0C» JIPOUCXOAMT OT IPEYECKOTO CAOBA,
03HaYaAKOMIEro «6e3ana» ). 3Ta MyCTOTa, AMILEHHAs KaKiX-AMO0 YETKMX
4epT, YaCTO NPeACTaBAseTCs Kak Hekil OKkeaH, HarpHMep B BaBHAOH-
CKOM M ANOHCKOH MH$oaoruax. Tor ke MOTHB MPOCAEKHBaeTCA B
APEBHEEruIeTCkon MupoaoruH, rae 6or coarua Pa nossasetcs ua s,
IIOKauMBAOIEerocss Ha BoaHax Okeana. B nmoannesuiicknx mudax sme-
CTO KOCMMYECKOro ML PUIypupyeT CKOpAyHa KOKoca. B BepoBanmax
MaFis 9T MCTOPHS MOAABAAICH B BapHaHTe, rae BceaeHHas opAHaXAbI
BO3HMKAZ, HO 4€pe3 KKABIE [IATh THCAY AeT OHA YMHPaeT, 4ToObI BO3-
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POXXAATbCA BHOBb U BHOBD, TIOBTOPSIS HGeCKOHEYHbIN [IUKA POXAECHHH K
paspyuesm. .

DT MudbI creatio ex nihilo MPeaACTaBAAIOT COOOH APKO BBIPVKEHHDIA
KOHTPACT C KOCMOAOTHeEl OyAAH3MA M HEKOTODHIX GOPM HHAYH3MA.
B Mudororusx atux peaurnin Bceaennas Beuna, oHa He MIMeeT HM HaYaA3,
HU KOHL{a. ECTb pa3AuHbIe YPOBHM CYIECTBOBaHHA, BRICIIMM M3 KOTO-
prix sBaserca Huppana, yPOBEHb BEYHbIH, AOCTHYIb KOTOPOTG MOXHO
AMIIb [IPH OMOUH MeAMTALMH. B HAyrcTckoi Maxanypane Hanncano:
«Ecan bor co3pas Mup, To rae ke On 6b1a A0 Co3panus?.. Juaiite, 4ro
MHp He OplA CO3A3H, PABHO KAK He ObIAO CO3AAHO BpeMsl, OHHM He HMEIOT
H¥t HAYAAL, HA KOHLA >,

3T MHPOAOTHM IPOTHBOPEYAT APYT APYTY, HE HAXOAA KOMIPOMHC-
ca. OHM B3aHMOUCKAIOYRIOWM: AMOO y BeeaenHoM ObiA0 HauaAo, anbO ero
He 0b140. O4EBMAHO, 4TO 3A€Ch OTCYTCTBYET BO3MOXKHAS TOYKE COIIPH-
KOCHOBEHMAL

OAHaKO CeroAHA, KOKETCs, 3aPOXKARRTCA HEKOe paspelleHHe 3TOTO
CNOpa, MPUXOAALIEe W3 COBePIIEHHO HOBOI'O Mupa — Mupa Hayku. Ero
MPEAAATAIOT IOCAEAHHUE MTOKOAEHHA MONIHBIX HAYYHBIX NPHOOpPOB M
ANIIAPATOB, CHOCOOHDIX AeTaTh B OTKpbiToM KocMoce. O6bschss nponc-
XOKACHHE MHDA, APEBHAA MUPOAOTHS OCHOBBIBAAACH AMIIb HA MYAPOCTH
pacckasurka. CeropHs yueHble, aKTMBHO MCMOAB3YS KOCMHYECKHE CITYT-
HHKH, AA3€PHl, ACTEKTOPbl IPaBUTALIIOHHBIX BOAH, HHTeppepOMeTPH,
BBICOKOCKOPOCTHbIE CYTIEPKOMITbIOTEPHI, a Taioke HutepHeT, copepuman
MOIIHBIF POPHIB B HayKe. JeM CaMbIM OHY PeBOANLHMOHHIUPOBAAH
Hallle TOHMaHHe BceAeHHOI M NPeACTaBHAN HaM caMyIo YOEAUTEADHY1O
M3 KOTA2-AN0O0 CYIeCTBOBABIIMX TOYKY 3peHHs Ha ee BOSHHKHOBEHHE,

Taxum 06pa3oM, Ha OCHOBE NOAYYEHHBIX HOBBIX AAHHBIX TIOCTEIeH-
HO MPOMCXOAHT BEAMKHH CHHTE3 ABYX MPOTHBOCTOSIMX MUOAOTHIL.
Bo3MOXHO, peAnoAaraioT y4eHsle, MUp POXAAETCS MHOTOKPATHO B
peuHoM Oxeane HupBsanel. B cBeTe HpiHEIIHNX NpeACTaBAeHUI HAY
BceaeHHyI0 MOXHO CPasHMTD C MY3BIPbKOM BO3AYXA, CBODOAHO MAABa-
IOT{HM BO BCEACHCKOM «OKEaHE», FA€ IOCTOSHHO 00PasyroTcA HOBbIE
my3blpbKH. COrAacHo 3T0# TeOpHM, BCeAeHHBIe O0pa3yioTCs Herpe-
PBIBHO, CAOBHO ITy3WPbKit fIPH KMIIEHHH BOADL, M PasAeTaloTca no bec-
KOHEYHOMY MPOCTPAHCTBY, FNEPKOCMUIECKOi HUpPBaHe, obAaaaommen
OAMHHAALATBI0 M3MepeRusmi. Bee 6oAbLIe $HINKOB noAAraeT, 9To Hawa
BceaeriHas AeHCTBMTEALHO MOSIBHAACH B PE3YABTATE OMHEHHOrO KaTa-
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kAM3Ma, boasmoro Baphisa, cocymectsys B Beunom Oxeane ¢ ApyruMp
BceaeHHbIMU. Ecan 310 Tak, To Boavuiue B3ppibsl NpOHCX0AAT paxke cefi-
4aC, KOTAQ BbI YHTRETE 3TO NPEAAOKEHHE.

Ou3HKH 1 aCTPOHOMBI BO BCEM MUPE CTPOSAT FHITOTE3bl O TOM, KAK MO-
I'YT BLITASIACTS STH [APAAASABHbIC MUPbI, KAKVE 3aKOHDI B HUX ACHCTBYIOT,
OTKYA2 OHH [IPOM3OIIAH ¥ KAK B KOHLIE KOHUOB oruOHyT. BoamoxHo, ra-
PRAAEABHDBIE MUPBI ITYCTBIHHB U HE COACPKAT HCKMX XHIHEHHO BOKHMIX
KOMITIOHEHTOB. A BO3MOXXHO, OHH MPaKTHYECKH HE OTAMYAIOTCA OT HallleH
BceaenHoit 1 0TAGACHDI OT Hee BCero OAHHM CYIIECTBEHHBIM COObITHEM
(MpOM3OIIEALIM HAM HE TIPOM3OIEALINM), KOTOPOE H CTAAO TPMYHHON
ux pasavums. [lo npeanoaoxeHnsM HeKOTOPbIX GUINKOB, ECAM KOFA-
rmﬁyp,b XH3HD B CYIECTBYIOMEN HbiHe BCeACHHOA CTAHET HEBO3MOXKHOM
13-32 €€ CTAPEHNA H OCTHIBAHHSL, MOXET TaK CAYYMTHCA, YTO HaM ITPHUAETCH
ee ITOKMHYTH 1 UCKATh MPHOEKHMINA B APYTOf BCEAEHHOH,

OcHoBauMEM AASL 3TMX HOBBIX TEOPHH CAYXHT OrPOMHBIA IIPH-
TOK AAHHBIX C KOCMHYECKUX CIIYTHHKOB, 110 Mepe TOIo Kak Ouu $oTo-
rpadpUpyIOT OCTAHKH CaMOTO TBOpeHUsL. [ [pUMedaTeAbHO, YTO yueHble
CeHMYac COCPeAOTOUMBAOTCS HA TOM, YTO IIPOMIOILIAC BCETO AMIID Yepe3
380000 aer nocae Boavworo Bapbipa, koraa «3apeBo» co3paHus BIEp-
Bble IIOAHOCTBIO OCBETHAC BeeaeHnyto. BosmoxHo, Hanboaee noapob-
Hasl KAPTHHA TBOPEHHS ObIAA ITOAYHEH2 C IOMOMBIO HOBOTO arlapara,
KOTOpbIA HasbiBaeTcss WMAP — 30HA MMKPOBOAHOBOW aHH3OTPOTIHH
YuaxumcoHa.

30HA MMKPOBOAHOBOH aHM30TPOIINH YHAKHHCOHA

«HeBeposTHo!», «Hosaspexa!» — rak Bockanuaan s despaae 2003 ro-
AQ ODOBIMHO CACPXKAHHBIE ACTPOYHIMKH, ONUCHBAA ADATOLIEHHbIE AAHHbIE,
IMOAYYEHHBIE C IOCAEAHErO ClTyTHHKA. 30HA MUKPOBOAHOBOH aHM30TPO-
nnp Yuaxumcona (criytank WMADP), HasBaunbii B 4eCTb KpynHeiuero
acrpodusrka AdBHAa YHAXMHCOHA 1 Janrymenubidt B 2001 roay, npea-
CTABHMA yueHbIM OeCTIpeLieAeHTHO TOYHYTO M ACTAABHYIO KAPTHHY PaHHei
Bceaennoi, Bospact kotopoi He ripensinas 380 000 aer. Koaoccaavtas
IHEPTHA, KOTOPas BLIPBAAACH U3 NEPBOHAYAABHOIO OTHEHHOTD 00AAK],
AQBIIETO HAYRAO 3BE3AAM U FAAAKTHKAM, IPOAOAXIALT IUPKYAMPOBATH
B Hawei Beeaennoit yxe Muaanapatt aeT. M BOT ee 3acHAAM Ha MAEHKY
B MEABYAMIIHX ACTAAAX € [IOMOUIBI0 MUKPOBOAHOBOTO aHH30TPOTHOIO
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30HAA YHAKMHCOHA. JTa CheMKa PHHeCAd HaM HEBHAQHHYIO AQCeAe Kap-
Ty, IOPA3UTEALHO YeTKy10 GoTorpaduio Heba, Ha KOTOPOH MOXKHO YBH-
A€Tb MHKPOBOAHOBOE H3AYdYeHMe — Pe3yAsTar TorTo camoro boasmoro
BspwiBa. XKypnaa «Times» HasBaa 3TO HIAyUEHME «3IXOM TBOPEHUs».
M reneps acTponomMb Bceraa OyayT BUAETb HeOO B HOBOM CBeTe.

Axxon bakaa u3 IlpHHCTOHCKOTO HHCTUTYTa NEPEAOBBIX HCCACAOBA-
HMI Ha3BaA OTKpbiThA cnyTHUKA WMAP c80e00pasHbiM « pruTyasom,
COMPOBOXAAIOUNM NIePEX0A KOCMOAOTMH OT IPEANOAOKEHUA K TOYHOM
Hayke». BriepBbie AaHHbie O paHHeM neproae ucropuu Beeaennod no-
3BOAMAH KOCMOAOTaM TOYHO OTBETHTb Ha ADEBHERIINH U3 KOTAA-AMOO
3aAaHHbIX BONIPOCOB — Ha BOTIPOC, KOTOPIA 03aAA9KMBAA M UHTPUTOBAA
YEAOBEYECTBO C TEX CAMbIX TIOP, KaK Mbl BIIEPBbIC NOAHAAH TAa3a U YBU-
A€AH HE3eMHYIO KPacoTy HouHoro HeOa. Kakos Bospact Beeaenuoii?
Kaxosnl ee napamerpsi? Kakas cyapba ee xaer?

B 1992 roay npeapiaymuin cnythnk, COBE {kocmmueckmit annapar
AAS M3YYeHHS PEAUKTOBOIO H3AYYEHHsl), IPEAOCTABHA B HAllle PACIIOPA-
JKEHHME NEpPBhIE Pa3MMTHIE CHUMKM PEAHKTOBOTIO U3AYYEHMS, TIPOHH3bI-
Batomero Hebeca. [ToAydeHHble OecripeLieAeHTHbIE PE3YABTATHI BBI3BAAH
M ONPEACACHHOE Pa30YapOBaHHe, TIOCKOABKY MPEACTABACHHA S KapTHHA
pannen Bceaennon 6biaa HecpOKYCHPOBaHHOM. JTO He IOMEIIAAO Npec-
ce BO30Y:KACHHO OKPeCTHTb POTOrpaduio HIAYIEHH S « AUKOM b osicriim >
Ho nipaBuashee 6b40 Obi cka3aTh, YTO PasMbiThie CHUMKM CO CITyTHHMKA
COBE NPEACTABASAN «MAAACHYECKYI0 PpoTorpaguio» Beeaenroit. Ecan
TIOCYHUTATD CETOAHAMIHIO BCeACHHYIO BOCBMMAECATHAETHMM CTApPLIEM,
TO CHUMKY, cAeAaHHble cryThnkom COBE (a MO3AHEE — 30HAOM MUKPO-
BOAHOBOWM aHH3OTPOTIMH YUAKHHCOHA), QHKCUPYIOT e «HOBOPOMKACH-
HOW>, KOTAQ e/ U AHAl ellle He ICIOAHHAOCH.

IMouemy sce 30HA YHAKMHCOHA CMOT IPEAOCTAaBMTb HaM Decripetie-
ACHTHbIE CHUMKH 3apOoxAaiouiercs Beeaentoit? Aa notomy, 4To HOYHOe
re60 MoA06HO Matuue BpemeHH. [TOCKOABKY cBeT pacnpoCTpaHaeTcs
€ KOHEYHOM CKOPOCTHIO, Mbl BEAMM 3Be3AB B Hehe TaKHMM, KAKHMH OHM
ObIAH KOTAA-TO, @ HE TAKMMM, KaKOBbI OHH cefyac. Paccrosnue o1 Aynst o0
3eMAH CBET IPOXOAUT HE MTHOBEHHO — €My AAS ITOrO TPeOYeTCs CeKyH-
AQ C HEOOABIIM; I0ITOMY, KOTAA Mbl CMOTPHM Ha AYHY, B ACHCTBHTEABHO-
CTH MBI BUAMM €€ TAKO¥, Kako¥ OHa Gblaa cekynay Hasap. Ha paccrosnue
ot CoAHna A0 3eMAH CBETOBOH AYY 3aTPaUMBAET OKOAOQ BOCHMU CEKYHA,
Muorune 13 M3BECTHBIX HaM 3BE3A HACTOABKO AAAEKH OT HAC, 9TO KX CBe-
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TOBOMY AYHy TpefyeTcs OT ACATH AO CTa A€T, YTOOB AOCTHYb MPEACAOB
nawei BuanmocTh. (VIHBIMM CAOBAMH, OHM HAXOANTCS Ha PACCTOAHHM OT
AECATH AO CTa CBETOBBIX AeT OT 3eMAM. CBETOBOM rOA 4y Th MEHbIlUE AECA-
TH TPHAAMOHOB KHAOMETPOB — HMEHHO TAKOE PACCTOSAHHE CBET NP OXO-
anr 3a rop.) CBETOBbIE Ay M3 OTAAAEHHBIX [AARKTHK AOCTHIAIOT 3eMAH
33 COTHH MUAAHOHOB, 2 TO 1 MUAAHAPABL CBETOBBIX ACT. TaKMM 00pasom,
OHM ABASIIOTCA MCTOYHUKAMH «<HMCKOMAEMOFO> CBET, IPH 3TOM HEKOTO-
pbi€ M3 HUX MCITYCTHAH €10 elle AO NOSBACHHS AMHO3aBpOB. Cpeau cambix
OTARAEHHBIX OODEKTOB, KOTOPBIE Mbl MOKEM HAOAIOARTD € MOMOIIBIO
TEACCKONOB, €CTh TAK Ha3blBaeMble KBAa3aphl, THTAHTCKHE «KOCMIYECKHe
MASIKH >, FeHePUPYIOLKEe HeBePOATHbIE KOAHYECTBA IHEPIUM HA OKpau-
Hax BuaAMMOH Bceaennor. Onu Haxoparca Ha paccrosHud 12-13 mapa
cBETOBbIX AeT OT 3eMan. Ml BOT ceroats 30Hs YHAKNHCOHA 3apHKCHPOBAA
elie GoAee ApeBHee M3AYUeHHE, «3apeBo» NepBoHadasbHOro Bapbisa, B
pe3yABTaTe KOTOPOro BOHHKAQ Hamia BceaeHHas.

HMuoraa kocmoaoru pas onvicanHs BceaeHHON HCTIOAB3YIOT AAS MaA-
aocTpaunn Imnanp Creit BraanHr, BosHOCAIUACA Hap MaHXxaTTeHOM
baaee yeM Ha cTo Tax(ei. C KphiuK HebOCKpeha TPOTYapEl MOXKHO
Pa3AMMHTD € HOABIINM TPYAOM. YCAOBHMCS, ITO OCHOBAHHE HeOOCKpeDa
npeacrabasieT coboit 308y boasworo Bapeisa. Toraa, ecau cumTars, 4TO
Mb! CMOTPUM C KPBblLiit, OTARACHHbIE TAAAKTHKYM OYAYT HAXOAMTHCA Ha Ae-
cAToM ataxe. KBazapes, KOTOpbIE ellie MOXHO pacCMOTPETh ¢ 3eMAH B Te-
A€CKOTIbL, OYAYT Ha yPOBHE CEALMOTO 3TaXKa. A pEAHKTOBOE KOCMU4ECKOE
H3AyYeHHE, H3MEPEHHOE 30HAOM YMAKMHCOHA, MOAHATO HaA yPOBHEM
TPOTYapa Ha BHICOTY BCETO AMILb OKOAO [OAYTOPa CaHTUMETpoB. TakumM
006pa3oM, 30HA YHAKHHCOHA IIPEAOCTABHA HAM BOIMOXXHOCTb BBITHCAHTD
BO3pacT BeeaeHHOM NMOPA3UTEABHO TOYHO — C NMOTPEIHOCTBIO BCEro
AMILb B 1 %: 13,7 MApA AeT.

3anyck 30HA2 YHAKUHCOHA CTAA PE3YABTATOM OOAee UeM AeCATH-
AETHEH HaMpsDKEHHOH padoTH acTpodusukos. KoHuenuua cnyTamka
C 30HAOM YHAKWHCOHA Ha ﬁopTy bpiaa nepebie peasokeHa HACA B
1995 roay u opo6pena uepes ABa roaa. 30 urons 2001 roaa COTPYAHMKH
HACA paamecTtnam 301A YHAKHHCOHA Ha 60pTy pakeThl «Aeabra I»> 1
BbiBEAN PaKeTy Ha opbonTy mexay Coanuem 1 Jemaen. Timareasno pac-
CYMTAHHBIM MYHKTOM Ha3HaveHHs CTaaa BTOpas Touka Aarpawka (Han
A2, 0pHa M3 TOYEK rPaBUTALMOHHOTO PABHOBECHA MEXXAY 3eMael, AyHon
n Coarlenm), kotopas ofecnieansaer Hanayait o6sop. B noae 0630pa
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CITyTHHKA He nonapaloT uu Coanile, iy 3eMas, uu AyHa, OAaroaaps uemy
30HA YHAKMHCOH2 BCETA2 TPAHCAMPYET YeTkylo Kapruny Bceeaennoi,
Crory THHX TOAHOCTHIO CKAHHPYeT HeOO ¢ NePHOAMYHOCTBIO B IUECTD Me-
CALEB.

CryTHHK ocHallieH camo¥ CoBpeMeHHOi anmaparypoi. C moMousio
BCTPO@HHBIX MOILHbIX CEHCOPOB OH MOXET YAOBUTb CAaD0€ MMKPOBOA-
HOBOE H3AyueHHe, OCTaBIleecs nocae boabworo Baprisa. 3o n3ayuenue
oMaIBaeT BCIo Beeaennylo, RO Hama arMocdepa ero B 3HaYHTEABHON
Mepe noraou(aer. CIy THHIK CAEARH U3 AAIOMHMHUEBOTO craaba. Ero paime-
pvi — 3,8 x 5 m, Bec — 840 kr. CriyTHHK CHabXeH ABYMS TEAECKOTIaMH,
KoTOpbie GOKYCUPYIOT MHKPOBOAHOBOE H3AYYEHHE U3 OKPY)KAIOWETO
Heba, a 3aTeM TIOAYYEHHBIE AAHHBIE NIEPEAAIOTCA Ha 3eMAI0. AAs padOTbI
CIYTHHKY HEOOXOANMA MOIHOCTD BCETO AMLIb B 419 BatT (4TO paBHseT-
¢S MOMJHOCTH YETHIPEX-[ISTH CTAHAAPTHBIX SACKTPHIECKHX AAMIIOYEK ).
30HA YHAKMHCOHA PacTIOAAraeTCs Ha PaccTOsHMA 1,5 MAH KM OT 3eMay,
OCTaBASL% AAAEKO 32 CODOM BCe ATMOC(EPHbIe KOAEOAHHS, KOTOPbIE CKPbI-
BAKOT cA2b0e MEKPOBOAHOBOE M3AyueHne. VIMenHo Oaaropaps rakomy
[PACTIOADXKEHHIO CHY THHK MOXET HelIPePhIBHO CKaHUpOBaTh Hebo.

Cpoe nepBoe CKaHMpOBaHME HeOA CIY THHK 3aBepHIMA B anpeae 2002
road. Hepes noaroaa 6bA0 3aBEpIIEHO W BTOPOE IIOAHOE CKAHUPOBAHHE.
Ha ceroassmuuii AeHb 30HA YHAKMHCOHA IIPEAOCTABHA Ham Hanboaee
TIOAHYIO M TOYHYKO U3 BCEeX KOIA3-AMOO CYMeCTBOBABLINX KAPTy MUKPO-
BOAHOBOTO H3AydeHus1. CymecTBOBAKHE PEAMKTOBOIO MUKPOBOAHOBOIO
M3AY4EHHS, OOHAPYKEHHOTO U 3apHKCUPOBAHHOIO 30HAOM YHAKMHCOHa,
srepBbie npeackasas leopruit (Axopax) [aMOB co CBOUMMU COTPYAHHUKA-
MH B 1 948 roay; onM Taxcke 06 panjasn BHUMAHKE Ha TO, YTO ITO HIAYUECHHE
AOAJKHO UMETDH COOCTBEHHYIO TeMreparypy. 30HA YHAKMHCOHa U3MEPUA
9Ty TEMIIEPATYPY, 3aPHKCUPOBAB CC HA YPOBHE YYThb BHILIE ADCOAKTHOIO
HYAS, MeXAY 2,7249° 1 2,7251° mo mikaae KeapBuHa.

HeBoopyxeHHOMy rA23y kapTa Heba, OTCKAHHPOBAHHAA 30HAOM
YHAKMHCOHA, He TIOKQKETCS MHTEPECHOM: Mbl YBUAMM AHIIb Oecriops-
AOYHOE CKOTIAeHHe ToYek. OAHAKO HEKOTOPHE ACTPOHOMDI Uy Th He
PBIARAHM HaA 3THM CKOTAGHHEM TOYEK, TOCKOABKY OHH MIPEACTABASIOT
3 Cebst PAYKTYaLMH, HAM HEPABHOMEPHOCTH, IEPBOHAYAABHOTO OTHEH-
HOrO KaTakAusMa — boabuioro Baprisa — cpasy nocae BO3SHMKHOBe-
uHs BeeaeHHOM DTH KpomeuHble GAYKTyaUMH TIOAQGHBI «CeMenaM>,
KOTOPble OYAHO Pa3pOCAMCh, KOTAQ PACITYCTHACS «0yTOH>» BeeaeHHON.
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CeroaHs M3 3THX KPOIIEYHDIX CEMSH «PaCLIBEAU NBIUTHbIM LIBETOM > Ta-
AAKTHYECKHME CKOTAEHMS H TAAAKTHIM, CRepkalolline Ha Hebecax. MHbiMu
cAopamy, Hama [arakTuka Maeynsiit [Tyrs U Bce CKOMAGHUS TaAaKTHK
BOKPYT OBIAM KOTAQ-TO 9THMH KPOUIEYHbIMH pAyKTyanuamu. Mamepun
pacnpeaeaerye 3THX GAYKTYaLMMH, Mbl IOAMEM [IPOUCXOKACHHE raAaK-
THYECKNX CKOTIACHHMI U3 3THX TOYEK, BHITKAHHBIX Ha rodeaeHe HO4HOro

Heba.

-200 TuK +200

312 poTorpadus, caeaansas cry ko WMAP npeacrapaser «Beeaennyw s
AETCTBE», TO CTh TAKYI0, KaKa¥ OHa 6siaa Beero auuth yepes 380 000 et nocae
CBOEro BO3HHKHOBeHHs. KaXAasd TOUKA BEChbMa IPABAOMOACOHO (TPeACTaBARET

KPOMIEYHYK KBAHTOBYH) (PAYKT yaLIHIO, HEDaBHOMEPHOCTD B 3apeBe TBOpeHus.
Bce oHm B pesyanrate paciyipeHna PeBPaTHAMCE B TAAAKTHKH M TAAAKTHHECKHE
CKOIIACHHS, KOTOPble Mbl HAOAIOAEM CETOAHA.

CeroaHs yJyeHple B BRIABM)KCHHH HOBbIX TEOPHIl He MOCIIeBAIOT 3a
MOTOIMOM MOCTYTIAIOIMX ACTPOHOMUYECKHMX AaHHBIX. B 0butenm, 51 Ob1 He
COTAACHACHA C TEM, YTO HaCTYI]aeT 3OAOTOPVI BEK KOCMOAOI'HMH, (Kal( HH
BITEUATASICT 30HA YHAKHHCOHA, AOCTH)XEHHMS ero NOKDKYTCA He TAKUMH
2K 3HAYMTEABHBIMH (10 CPABHEHUIO CO CIYTHHKOM <[ {aauk>», KOTOPbIH
CBPOFCHILI co6nparoTc;1 3amycTuTh B 2007 roay. «ILaank», kak HapeloT-
CS1 ACTPOHOMbI, AACT HaM ellle DOACS TOYHDIE KAPTHHbBI MMKPOBOAHOBOTO
PEAMKTOBOTO n:myqeam.) (OAHAKO Mbl BNOAHE MOXEM CKa3aTh, YTO KOC-
MOAOIrHA HAKOHeL[ BCTYNAaeT B nepnoa apeaocty. [locae muorosetHero
np03H6an1 B DOAOTE NPEANOAOKEHHUI M PAHTACTHYSCKHX THIIOTE3
OHa BBIXOAMT U3 TeHH TOUHbLX Hayk. McTopruecku Tak caoxknaoce, uto
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KOCMOAOTH [MOAB30BAAMCH HECKOABKO TIOAMOYCHHON penyTalHeH.
OuweaoMAsIOLas CTPACTHOCTS, C KOTOPOM OHH M3AraAd CBOW IPaHAH-
O3HbIE TEOPHHM O BOSHHKHOBeHHM Beeaennon, ObiAa CpaBHKMa CO CTOAb
e OIICAOMASIONIEH BeAHOCTBIO UX AAHHBIX. HEAaPOM HOOEACBCKUM
aaypear Ae AaHpay CapKaCTHHYECKH OTMEHAA, 9TO «KOCMOAOTH YacTO
YKACAKOTCS, HO HMKOTAQ HEe COMHEBAIOTCA >, CpeAr YICHBIX-eCTeCTREH-
HUKOB IOITyAdpPHa CTapas NOroBOpPKa: «EcTh npeanososkenns, Aasbme
UAY'T IPEATIOAOKEHHS O NPEATIOAOKEHHSX, A €LLE AAABLIE — KOCMOAO-
TS >,

B 6biTHOCTD MOIO CTYAEHTOM-QUIUKOM B TapBapae B konne 1960-x
FOAOB 51 HEKOTOPOE BPEMS ACAEAA MbICAb 3AHATHCSI KOCMOAOTHEN — MEHA
C ACTCTBA BOAHOBAA BOTIPOC O TMpoUcxoxaenun Beeaennon. Opnaxo
3HaKOMCTBO C 3TOH HayKOM IOKA3aA0 €e MOCThAHYIO MPUMHTUBHOCTD.
310 OM1Ad BOBCE He Ta IKCTIEPUMERTAABHAS HAYKQ, TAE MOXKHO NPOBEPATD
THUIOTEe3bt IIPX MOMOIIU TOYHBIX npnﬁopoa, a CKOpee rpyAd HeOTIpeAe-
A€HHDIX ¥ B BBICIIEN CTENIEHU HEAOKA3ATEABHBIX TCOPHH. Kocmoaoru
BEAH JKapKHe AMCKYCCHH O TOM, BO3HHMKAA AM BceaeHHas B pesyabraTe
KOCMHYECKOro B3PbIBAa UAM XK€ OHA BCErA2 upeﬁblnaz\a B YCTOMYMBOM CO-
crosaunn. Ho Teopwit y Hux sceraa OBIAC HAMHOTO DOABILIE, HEM AGHHBIX.
‘Tak OHO BCeraa: YeM MEHbIIIE AAHHBIX, TEM Xap4ye CTIOpPbL.

Ha nporsokeHun BCeH HCTOPHM KOCMOAOTHH 3Ta HEXBATKA AOCTO-
BEPHBIX AAHHBIX IIPHBOAHAA K KECTOKMM BOMHAM MEXKAY aCTPOHOMAMY,
33TArMBABIIMMCS HHOIAQ HA AECATHACTHSL. (B YaCTHOCTH, HA HEKOEM Ha-
YIHOM QopyMe HeIOCPEACTBEHHO Mepea TeM, Kak Asaan CanAHAXK U3
06cepBaTopun Maynr YHacon ponxex OBIA BBICTYNUTH € AOKAGAOM O
BO3pacre Bceaennoi, APEADbIAYLIMA OpaTOp 0OBABUA C CapKa3MOM: «Bce,
YTO BBI CEMYIAC YCABINMTE, — BpaHbe>». A cam CaHAHAK, MPOCABIIAB O
TOM, YTO [PYTINA YYEHbIX-CONEPHUKOB AOBHMAACKH OfIPEACACHHOTO YCIIeXa,
[pOPHIYAA: «ITO BCe NOAHAsA Yylis. Boiina Tak Bofixa! »)

Bospact Bceaennoii

OcobeHHEO0 MHTEPECOBAA ACTPOHOMOB BOTPOC, KAKOB XK€ HCTUHHBIR
Bospact Bceaennon. Ha npotsokenny croservin ydennie, draocodnl u
TEOAOTH [ILITAAMCH OTIPEACAMTD €r0 XOTA ObI IPUOAM3UTEABHO, [IOAB3YACH
EAMHCTBEHHBIM AOCTYTIHBIM HM METOAOM — T€HEAAOTHeH YeAOBE9eCTBa
co BpemeH Aaama u Esbl. B npouinom Beke reoaorn ucnoab3oBasy pe-
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AMKTOBOE H3AYYeHHE, KOTOPOe HAOAKOAAETCA B CKAAAX, AAS MOAYUEHMS
HanboAee TOUHBIX AQHHBIX O BO3pacTe 3eMAu. B cBOIO 0uepeap, 30HA Mu-
KPOBOAHOBOM aHM3OTPONKY YHAKHHCOHA H3MEPHA CETOAHS 9XO CAMOTO
boabworo Bapbia, AaB HaM HanboAee HAACKHBIE AQHHbIE O BO3pacTe
Bceeaennomn. AadHbie 30HAZ YHAKWHCOHA TIOXa3biBalOT, yro Beeaennan
BO3HHUKAA B pesyabrare Baprisa, koTopriit mpousoinea 13,7 MApA aeT
TOMY Ha3aA.

(B TeueHHe MHOTMX AeT OAHMM M3 HAHBOAEEe CKOAB3IKIX MOMEHTOB,
HEOTCTYTIHO MPECAEAYIOLINM KOCMOAOTHIO, OBIAO TO, YTO BHITUCAEHHDIH
po3pacT BceAeHHOM YacTo OKa3bIBAACA MeHbIE BO3PACTa OTACABHBIX
IAZHET M 3Be34. [ [pHuMHOM TOMY OBIAM OIMOKM B UCXOAHBIX ARHHBIX.
[Tpeasiaymne pacyetn Bospacta Beeaennosi Aaraan eit o1 1 A0 2 MapA
AET, YTO IIPATMBOPEYHAQ IPUHSTOMY BO3pacTy 3emam (4S5 MapA AeT) n
«crapeftttux> 3835 (12 Mapa aet). Tenepb 5TH NPOTHBOpEuMS YCTpa-
HEHbL.)

AaHHble 30HAA YHAKMHCOHA CTAAM NIPHYMHON KPYTOro MoBOPOTA B
CrOpe 0 TOM, H3 4ero COCTOUT Bceaernas, B BOTPOCe, KOTOPBIM 32A3Ba-
AHKCb ellle Tpekn 0oaee ABYX ThICSMeAeTHi TOMY Hazap. Ha npotsmkenun
Bcero XX Beka CYMTAAOCDH, ITO OTBET Ha 3TOT BONPOC u3BecteH. [ Ipopeas
THICAYM CKPYTIYAC3HBIX SKCTIEPHMEHTOB, yYEHbIe MIPUILAN K BbIBOAY, 9TO
BceaenHas B OCHOBHOM COCTOHT MPHMEPHO H3 COTHH PA3AHMHDIX dAe-
MEHTOB, BHICTPOEHHBIX B aKKYPATHYIO NEPHOAUYECKYIO TADAMLIY, HA4H-
HAIONIYIOCA € BOAOPOAA. JTa TabAMIIA — OCHOBA COBPEMEHHOM XHMNH,
H, PaKTHYECKH, €e N3YJAI0T B KAKAOH CPEAHEH IKOAE. 30HA YHAKMHCOHA
PA3PYTIMA 3TH IPEACTABACHMS.

[ToaTsepxaas paHee IPOBEAECHHBIE 3KCTIEPUMEHTSI, 30HA YHAKUHCOHA
IOKA3aA, YTO BCS BUAUMAS MATEPMS BOKPYT HAC (BKAOY2S TOPDL, TAQHETH],
3BE3AbL ¥ FTAAAKTHKM) COCTABASET HISTOXHYIO 4acTh (4 %) Bcelt MaTepHH
H 3Hepruy Bo BeeaeHHON. (Boabiy1o YacTb 3THX 4 % COCTABASIOT BOAO-
POA M [€AH, U TOABKO TAE-TO 0K0AO (0,03 % — Tkeaste anrementss.) Ho
TNIOAABAAIONAA YaCTh BceAeHHOM COCTOMT M3 3araAOYHOTO HEBHAUMOTO
BELIECTBA A0COAIOTHO HEM3BRCTHOIO [EPOHCXOKAEHUS. VI3BeCTHbIe aae-
MEHTBD!, 13 KOTOPbIX COCTOMT HAtll MMP, COCTaBAAIOT BO BCeAeHHOM Aniup
0,03 %. B xakom-T0 cMbicAe HayKa OTOpOILEHA Ha BeKa HA3aA, BO BpeMeHa,
KOIAQ eLl(e He OBIA0 ATOMUYECKOH THITOTE3bL, NOCKOABKY $PUIBKIMA CIOTKHY-
AVCh Ha dakTe, yT0 Bo BceaeHHO# IpeobAaAaloT DPHHIMNHAABHO HOBbIE,
HeM3BECTHbIE HayKe GOPMbBI MaTePHH M SHEPTHH.
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COraacHO AAHHBIM 30HAQ YHAKMHCOHA, Bceaernnan na 23 % cocrouT
H3 HEM3BECTHOH, HEOIMPeACACHHOH cy6CTaHuHH, TAK Ha3hIBAEMOU <« TEM-
HOW MaTepui>. OHa 00A3AZET BECOM X OKPYKAET TAAAKTIKH THTAHTCKUM
OPEOAOM, KOTOPHIH HaM HEBUAUM. « 1eMHAaA MaTepHsl> HACTOABKO Be3ae-
Cyma 1 ee TaK MHOTO, 4To B Hawe# TaaakTuke Maeunsni | [yTs oHa Becnt
5 10 pa3 DOADBLIE, YeM BCe 3BE3ABI BMECTE B3AThIe. Hecmorps Ha HeBHAR-
MOCTD 3TOH HEH3BECTHON MATEPUK, YIEHEIE, UCIIOAB3YS METOA HENpAMO-
ro HaDAFOAEHMS, CMOTAU €€ < YBUAETD>»: «TEMHAS MaTepysi» HCKPUBASET
3BE3AHDBL CBET NOAOOHO CTEKAY, M MOITOMY €€ MOXHO OOHAPYXHUTDb MO
CTEIMERH CO3AABAEMOTO OIITUYECKOTO UCKKEHWSL

[To moBOAY YAMBHTEABHBIX PE3YABTATOB, OAYYEHHbIX CO CIyTHMKA
WMAP, acrponom u3 IIpuncrona AokoH bakaa 3assua: «Mbpl xuBem B
HEeBep OATHOM, IPOCTO CYMacCUICALUEH Bceaennoii, Ho TeNneph HaM H3BECT-
Hbl €€ OTIPEACASFOILIHE XAPAKTEPUCTHKH ».

OaHaxo, HaBepHOe, CaMbIM DOABIIMM CIOPIPH30M M3 AAHHBIX, I10-
Ayuennsix cnyTHukoM WMAP M notpsciuyx Bce Hay4Hoe coobiiecTso,
cTas paxT, yro 73 % Beeaernon, ee OOAbIIAS YACTH, COCTOMT M3 aOCOAIOT-
HO HEH3BeCTHOM QOpPMbl IHEPIYM, HA3bIBAEMON «TEMHOMN JHEPIHek >,
HAH HEBMAMMOM 3HEPIven, Tasnlenca B BAKYYMHOM [IPOCTPAHCTBE,
BBeaeHHoe camuM OuiviuredHoM B 1917 roay, a 3arem orﬁpomeHHoe
(Beankui QUMK HA3BaA ero CBOEH «BeAndanuiell ommbKON» ) IOHA-
THE «TeMHAas IHePIUsl>, OHA XK€ IHEPIrUs IMyCTOThL, MyCTOro KOCMOCa,
TENepb CHOBa BHIXOAUT HA aBaHCLIEHY KAk ABIDKyuad cusa BeeaenHod.
YyeHbie CUNTAIOT, YTO «TEMHAA IHEPTHA > CO3AAET AHTUI PABUTALMOHHOE
ToAe, KOTOPOE TSHET FAAAKTMKH B PasHble CTOPOHBI, W KOHe4YHas cyabha
BceaeHHOH OYAeT OnpeACAATbCS MMEHHO «TeMHOH SHEPTHel ».

Ha pAaHHbBIA MOMEHT HMKTO M [IPEACTABHTD HE MOKET, OTKYAQ B3SAACH
3Ta «3HEPTHA IYCTOTHI».

«OTKPOBEHHO rOBOPSi, MBI 3TOTC POCTO He noHumaem. Ham nssect-
HO €€ BO3AEHCTBUE, HO y HAaC HET KAI0Ya K Pa3TaAKe... HH Y KOPO HET HU EAU-
HOI'O KAIO4a», — npusnaer Kpeir Xoran, acTpoHoM u3 YHHBepcuTeTa
uM. A>x. Bawmarrosa B CuaTae.

Ecam B3sTb HOBEHINYIO TEOPHIO CyDATOMHBIX YACTHI] M IIOMbITATHCA
BBIYMCAMTD 3HAYEHHE 3TON «TEMHOM 3HEPrUM>, Mbl ITOAYYHM YHCAO,
KOTOpPOE OTKAOHSAETCA OT HOpMbi Ha 10" (310 eauHHIa, 32 KOTOPOIT
caeayroT 120 HyAeﬁ). Takoe pacxoxmaeHHEe MEXAY TEOPHEN U 3KCMEPHU-
MEHTOM — BEAMYAWITUI 33 BCIO UCTOPHIO HPobea B HayKe. ITO OAHO
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M3 HalIMX HEMPEOAOAMMBIX (no KpaHHEH Mepe, B HacTodllee Bpem)
IPENSTCTBAA — AQXKE € MOMOUIbIO AYIUICH K3 HAHIMX TEOPUH Mbl He
MOKEM BbIYMCAUTD 3HAYEHHE BEAMYAHIIETO HCTOYHMKA SHEPTHH BO BCEU
Bceaennoi. BesycaoBHo, eaas kyua HoOeaeBckux mpeMuil oxnaeT
MPEANPUHMMHYHBEIX YIEHbIX, KOTOPbIE CMOTYT PACKPHITh TaFHB! « TeMHOM
3HEPTHN> U « TEMHON MaTEPrN >,

Pacmupenue

ACTPOHOMBI AO CHIX ITOP MbITAIOTCH CPABUTBCA C AABMHON AAHHBIX, IPH-
HecenHbix cryTHHKOM WMAP. Tlo Mepe Toro xak ata AaBMHa cMeTaeT
ycrapeBiine KOHLenuun BceaeHHor, B KOCMOAOTHH BBIPHCOBBIBAETCA
HOBast KAPTHHKA.

«MbI 3aA0KHAH PYHAAMEHT EAMHOM, HEITPOTHBOPEYHBOH TEOPUH
KOCMOCa», — 3asBaseT Yapab3 A. beHnerT, pyKOBOAMTEAL MEXAYHAPOA-
HOM KOMAHABI, IPHHUMABIIEH yUacTHE B 0Op2OOTKE M AHAAN3E AAHHBIX CO
cnyTHrka WMAP.

Ha AaHHbIH MOMEHT BeAylleH Teopuell ABAAETCA «UHPAALMOHHAA
Teopus BceaeHHOM », TO €CTb YCOBEPIIeHCTBOBAHHAS Teopust boabmioro
Baprisa, Bnepsoie nmpessoennan Aaasom [yrom™ us Maccatycerckoro
TEXHOAOTMYECKOTO MHCTHTYTA. 1o uBpAAIIMOHHOA TeopuH, B epBYIO
TPUAAMOHHYIO AOAIO CEKYHADL 3arapAOYHas AaHTUrPABUTAHOHHAA CHAQ
BRIHYAMAa Bceaennyio paciumpsrbcs HaMHOTO ObiCTpee, YeM CHMTAaAOCh
paHbe. Mipasunonnsii meprioa Ob1a HeBOOOPA3HMO BIPHIBHbIM, IPH
3TOM BceaenHas pacMpAAach CO CKOPOCThIO, HIMHOTO TIPEBbHIAI0mEH
CKOPOCTb CBETA. (Do ue NPOTHBOPEYUT 3ASBACHHIO JHHUITENHA, YTO
«HHYTO» MOXET MiepeMeliarbcs ObicTpee cBera®”, MOCKOAbKY Pacutps-
eTCs IyCTOoe MPOCTPAHCTBO. HTO JKe KacaeTcs MaTepHaAbHbIX O0BEKTOB,
TO OHH He MOT'YT NEPECKOYMTD CBETOBO# Gapbep. ) rak, 3a HMNTOXHY10
AOAIO CeKyHAbI BceaeHHaa HeBoOOpasmmo pacuimpraacs — B 10°° paa.

Yrober BooOpasuTh cebe HHTEHCUBHOCTD HHPAALIMOHHOTO NEPHOAA
(MAM MHQASUIMOHHOM 3TIOXM), IPEACTABBTE CE6E BOSAYINHBIA WAPUK C

E3

Ero ¢amunuso (Guth) sacto Takoxe TpaHckpubupyioT Kak «Iyc>, — 3decy u daace npum. ped,
€CALL HE YKUIARO URAHE,

** Xots 06menpHHATHIA NEPeBOA STOID BhiCKA3bIBaKNA JHWTeNHa — «HUYTO HE MOKeT
niepeMelLaThes GricTpee CBeTa», B AAHHOM KOHTEKCTE AACKBATEH MMEHHO BbILICYKA3aHHbIM
AGCAOBHEBIA NCPEBOA, IOCKOABKY 3BTOP TaKAM 0DPA3OM OObIrphisaeT 3TO BHCKAIBIBAHHE,
MPHPABHNB2A <HHYTO> K IlyCTOMY NPOCTPAHCTBY.
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HAPUCOBAHHBIMK Ha €TI0 MOBEPXHOCTH TFAAAKTHKAMU, KOTOPBIA OBICTPO
HaayBaioT. BuariMas Beeaennas, sanoaHeHHas 3B€3AAMH M TAAAKTHKAMH,
AEXKHT Ha NOBEPXHOCTH BOAYIHOIO IIAPHKA, a He BHYTpH ero. Tenepn
TOCTaBbTE HA WAPHKE MHKPOCKOMHYECKYIO TOUKY. JTa TOYKA U €CTh BH-
anMas BceaeHHasi, TO eCTb BCe, YTO Mbl MOXEM HAaOAIOAATB NIPH TIOMOIIH
HalIKX TeAeCKOTIOB. { AAf cpaBHeHMsL: eCAM Obl BHAMMAs Beeaennast Gbiaa
pa3MepoM ¢ CyOaTOMHYIO YacTHITY, TO BcA Bceaennas 6piaa Ob1 HaMHOTO
OABLLE TOW PEAABHOM BUAMMON BCEACHHON, KOTOPYIO Mbl HAOAIOAZEM. )
Mupimyu cAOBaMH, HHAALIHOHHOE PACIIMpeHHe OBIAC HACTOABKO MHTEH-
CHBHBIM, YTO TENEpPb CYECTBYIOT Lieable 00aacTH Beeaennoit BHe Hamer
BUAMMOH, KOTOPBIE TaK HABCETA2 H OCTAHYTCA AAS HAC 32 MPEACAAMH
BHAHMOCTH.

Pacimpenvie BceAeHHOM OBIAO TAKMM MHTEHCHBHBIM, UTO IIPH B3TAS-
A€ Ha ONHMCAHHBIM APHK € DAMZKOTO PACCTOSHMSA OH KQKETCS NAOCKHM.
10T haKT ObIA IKCIEPHMEHTAABHO NpoBepeH cryTHHKOM WMAP. Kak n
3eMAS KAXKETCA HAM HAOCKO#H, IOTOMY YTO Mbl O4€Hb MaAB! 10 CPaBHEHHIO
C ee PaAMyCoM, TaK M Beenernas KakeTcs HaM MAOCKOM AMIIIb IOTOMY, 9TO
OHa M3DTHYTA B ropa3ao boAbIeM macmTabe.

AOnycTuB pantee HHYAANHOHHOE PACIIHPEHHE, MOXHO 0e3 0Co0bIX
YCHAMIA OOBACHMTD MHOTHE 3aTaAKH BceAeHHOM, Kak, HanpuMep, To, 4To
OHA KXKETCA MAOCKOH U OAHOPOAHO#M. XapakTepHays MHPAALIMOHHYIO
Teopuio, pusrk Axoaa ITpumMak ckasan: «M3 rakpx npexpachbix Teopuit
eLe HH OAHA HE OKa3hIBAAACH OIIMOOYHOM » .

MyabTHBCEACHHAS

HecMoTps Ha TO 4TO HHPAALIMOHHAS TEOPHS COTAACYETCSL C AAHHDIMU 30H -
A2 YUAKHHCOHA, OHA BCe XKe HE OTBEYAET Ha BOTIPOC: YTO CTAAO HPHUMHOL
pacnmpenma? Yro no6yAHAO K AEHCTBHIO aHTHIPABHTALIMOHHYIO CHAY,
KOTOpas «paspyaa» Bcio Beeaennyro? Cymectsyer 6oaee SO Teopuit o
TOM, YTO CTAAO PUIHMHON HAYAAA M OKOHYAHHA PacliMpeHHs BeeaeHHoH,
B pe3yAbTaTe Yero H BO3HMKAA Hama Beeaennas. Ho eannoro Muenns re
CylecTByeT. BOABIMMHCTBO PU3NKOB COrAALIAETCS C OCHOBHOM HAEEH O
CTPEMUTEABHOM HHPASIHOHHOM IePHUOAE, HO PEUIAIOIIEro OTBETa Ha BO-
IPOC 0 MEXaHM3Me paciiupenns BceAeHHOM 110Ka He CYIIeCTBYeT.
[T0CKOABKY HMKTO TOYHO HE 3HAeT, noYeMy HAYaAOCh pacmHpe-
HME, BIIOAHE BEPOATHO, YTO 10AOOHOE COOBITHE MOKET CHOBA UMETD
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MECTO — TO €CTh, YTO HHQPAAIIMOHHbIE BIPBIBBL MOFYT TIOBTOPATHCS.
I7a TeOpHs ObIAA IPEAAOKEHA PYCCKUM PU3NKOM AHapeeM AHHAE H3
Crandopackoro yrusepcurera. OHa yTBepxAAeT, 4TO, KaKo# Obl MexXa-
HH3M HY TIOCAYXKHA IPHYWHOM BHE3aNMHOro pacluMpenus Beeaendon, on
TMOCTOSHHO HAXOAMTCS B AGFICTBUH, 3aCTaBAAA OECIOPIAOYHO pPacHiy-
PATBCA APYTHE, OTARACHHbIE 00AaCTH BeeaeHHOI.

M Toraa xpoumeuHIf ygacTok BeeaeHHOM MOXeT BHE3AIMHO pac-
WIHPHTBCA U «00OpPa3oBaTh MOYKY >, TYCTHTDb MOOEr «AOUepHei> BCe-
ACHHOM, OT KOTOPOH, B CBOIO OY€PeAb, MOXET OTIIOYKOBATHCS HOBAs
AOYEPHSis BCeACHHASR; MPYU 3TOM IPOLECC «TOYKOBAHHA > MPOACAKACTCH
6ecnpepnisHo. I1peacTaBrTe, YTO BBl IIyCKaeTe MbLAbHEIE ITy3bIpH. Ecan
AYTb AOCTATOYHO CHABHO, TO MOXHO YBUAETD, KAK HEKOTOPhIE U3 HHX
AEAATCS, 00pa3ys HOBble, «AOUEpHHe> Ny3bpH. [10A0OHBIM 0Opaszom
OAHH BCEA€HHBIE MOTYT [TOCTOAHHO AABaTh HA4aAQ APYTYM BCEACHHBIM.
Coraacno aroMy crienapno, Boabline Baprisbl nposcxoanan sce Bpems,
NPOUCXOAAT U cerrdac. EcAu 3TO BepHO, TO, BO3MOXKHO, Mbl [IA2Ba€M B
MOPE TaKUX BCEACHHDBIX, CAOBHO Ty3bIPeK, IOKAaYMBAIOLIMACA B OKeaHe
CPeAM APYTHX ITy3bIpeKo8. [ To CyTH, Boaee MOAXOASILMM CAOBOM DyAeT He
«Bceaennasn» (Yausepcym), a «Myartueceaennas» (Myastisepcym).

AnHA€e Ha3bIBaET CBOIO TEOPHIO BEUHBIM, CAMOBOCIIPOH3BOASUIMMCS
PaClIMPEHUEM, HAH «XaOTHYECKHM PaCHIMPEHHUEM >, TOCKOABKY OH TIOA-
pasyMeBaeT HenpeKpalAIOmMACA MPOLECC IIOCTOAHHOrO PacMpPeHUs
TIAPAAACABHBIX BCEACHHDIX.

«Pacmmpenue 3acTaBaseT HaC IPEANIOAAraTh CYLIeCTBOBAHHE MHOTO-
YK CACHHBIX BCEACHHDIX>», — TOBOPHT Aaan [T, BnepBrie NPeAAOKHB-
WA HHPASLIMOHHYIO TEOPHIO.

3Ta TEOPHS TAKKE [PEATIOAATAET, YTO OT HAEH Bceaennoi, Bo3-
MOXKHO, KOTAZ-HHOYAD OTIIOUKYeTCA COOCTBEHHAA AOYEPHSLS BCEACHHASL
BosmoxHo, n Hawa coberennas BreaenHas obpeaa cBoe cymecTsosa-
HMeE, OTTIOUKOBABIUCH OT boAee ApeBHER, boaee paHHen BCEACHHON,

Ilo caosam raasx KopoAaeBcKOro acTpoHOMM4eCKOro odlecrsa
Beimxoﬁpmaﬂuu capa Mapruha Puca, «T0, 4TO TPapAUIIHOHHO HasbiBa-
AOCh «BceaeHHasA>», MOXeT OBbITh AU YACTHIO [1EAOr0 aBcaMOAa. Moxker
CywecTBOBaTh HECKOHEUHO® MHOKECTBO APYTHX 0bAacTell Beeaennon,
A€ ACFICTBYIOT MHbIe 3aKOHBL. BceAeHHas, B KOTOPOH Mbl NOABHAMCE,
NPUHAAAEIKUT K HEOOBMHOMY MOAMHOXECTBY, KOTOpOE NIO3BOASET Pa3-
BUBATbLA CAOKHBIM POPMaM M CO3HAHMIO».
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HMccaepoBanns B obaactu MyAbTHBCEACHHOT BBI3BAAH AHCKYCCHH
O TOM, KaK BBIFAIAIT ADYTHE BCEACHHBIE, OOUTAEMbI AH OHH H AQXKE BO3-
MOXEH AM C HUMM KOHTaKT. Yiensle Kaandophuickoro rexaosoruse-
CKOTO HHCTUTYTa, MaccadyceTCKOro TEXHOAOTHYECKOTO YHUBEPCUTETA,
[ [prHCTOHCKOTO YHIBEPCHTET], & TAKKE APYTHX HAYYHbIX LIEHTPOB CA€-
AQAM PaCYETBI AASL pElleHNs BOTIPOCA, HE MPOTHBOPRYHT AH 3aKOHaM PU-
3MKM MHOXECTBEHHOCTS BeeaeHHbIX B BO3MOMKHOCTh UX AOCTHXKEHMS.

MosBaseTcs Bce GOAbLIE TEOPETUHECKIX AOKA3ATEABCTB B TOAAEPXKY
CyulecTBOBaHMs MyABTHRCEACHHOW, TAE LieAble BCEAEHHbE MOLYT OTIOMKOBBIRATHCH
MAM <«PaCIycKaTh Oy ToHbl> 13 Apyrix BeeaeHrbix. Ecant reopust moatsepautcs, To
OHA OOBEAUHHUT ABE BEAMYARILIME PEAUTHO3HbIE MUQOAOTHU: BOSHUKHOBEHME MADA
u Huppany. Toraa BOIHHKHOBCHHE MUPA [IPOMCXOAMAO OBl HEMPEPLIBHO
B besppesennoit Huppaue.

M-Tteopus u 11-e usmepenue

CaMa HAes TAPAAACADHBIX BCEACHHBIX KOTAA-10 PACCMAT PUBAAACH YMEHDI-
MH € U3PAAHOM AOAEH [TOAO3PEHMS U CYUTAAACH ODAACTHIO ACATEADHOCTY
MHCTHKOB, IIAPAATAHOR 1 GOABIIMX OpUrunar0oB. KaskAblit yueHbli, ocme-
AHBABULHHCS paboTaTh B 00AACTH H3YYEHMA MAPANACABHBIX BCEACHHDbIX,
MIOABEPraACs HAaCMeUIKaM, AKe PUCKOBAA CBOEA KapbepOu, MOCKOAbKY
BIIAOTD AO CETOAHSIIHETO AHSI HE CYLIECTBYET IKCMEPHMCHTAABHOTO [1OA-
TBEPXKACHHA CYLIECTBOBAHHA TIAPAAACABHDIX BCEACHHbIX.

Ho B mocaeanee BpemMst NpoU3oNIeA Cepne3HbIH IIPOPLIB B HCCAEAO-
BaHHAX, ¥ TENEPb AYYLIHE YMbl IAAHETbl MHTEHCHBHO PaboTal0T UMEHHO
B 3TOM HanpasaeHum. [IpMyYnHOf CTOAL BHE3AITHOrO MOBOPOTA CTAAD
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NOSBACHHE HOBOM CHIPYHHOU meoputs v ee oCAeAHer Bepcum, M-meopuu,
KOTOpas HE TOALKO CYAMT PacKpbiTh Npuposy MyABTHBCEACHHOH, HO
TAKKe Obermaer BOSMOKHOCTD BOOUMIO « YBHAETb DOXMIL 3aMbiceA, KaK
KOTAA-TO KPAaCHOPEUHMBO BHIPA3INACS OnxwrenH. Ecau TEOPHUA OKAKET-
CA1 BEPHOM, TO 3TO OYACT FAABHBIM AOCTHKEHHEM HayKK 32 OCACAHHE
2000 AeT, ¢ Tex caMbIX NOP, KAaK APEBHME MPEKU HAYAAU MONCKH EAUHOH
CBA3HOM M IeAOCTHOM TeoprH BeeaenHoi.

Koanuectso omybankoBalHbIX paboT B 00AACTH CTPYHHON TEOPHH,
M-Teopny, BneyaTAsSeT — OHM MCYHCASIOTCSH ACCATKAMM THICAY. JTOH
TeMe ObIAM IOCBANIEHBI COTHH MeXXAYHAPOAHBIX KOH(pepeHLHi. B kaxaom
yHHBEpCUTEeTe MUPa AMOO eCTb IPyINa, 3aHUMAONIAACA Pa3pabOTKON
CTPYHHOM TEOPHH, AMDO ACAAIOTCA OTHASIHHBIE TIONBITKY €€ H3YYeHHUA.
XOT# TEOPHIO M HE NPOBEPHUTD IIPH MOMOIMIM HAINKX HECOBEPLIEHHDIX CO-
BPEMEHHDIX IPHOOPOB, OHA BbIIBAAA IKHMBEMINIKI HHTEPEC MATEMATHKOB,
PH3HKOB-TEOPETUKOB N ADKE IKCIIEPUMEHTATOPOB, KOTOPbIe HAACIOTCS
npoTecTHpoBaTh epuepuro BeeaenHoii (xoHe4HO, B OyayLIeM) TIpH 00-
MOLI TOHKHX ACTEKTOPOB IPABUTALIKOHHBIX BOAH OTKPhITOrO KOCMOCA 1
MOIHDBIX YCKOPHTEARH YACTHIY.

B xoHe4HOM CyeTe 2Ta TeOpHs, BOIMOXHO, OTBETHT HA BOAPOC,
KOTOPBIA BOAHOBAA KOCMOAOIOB € TeX CaMBIX MOP, KaK BIepBble Obiaa
BbICKa3aHa Haes boabuioro BapuiBa: a yro npousomao nocae boasimoro
Bsprisa?

AAs peleHHs TaKo# 33341 HaM NoTpebyeTcs BeCh MOTEHIIHAA HA-
WX 3HAHHIA B 0DAACTH QHIMKH, AHAAM3 BCEX PUINUECKHX OTKPHITHR,
HaKOMAEHHBIX 33 BeKa UccaeAoBanMi. VlHbIMU cAOBaMM, HaM HYXKHa
«TEOPHMs BCEI0», eAMHAA TEOPHA BCEX PHIUYECKMX CHA, ACHCTBYIOIIMX
B0 BceaeHnon. JiHITERH NOTPATUA MOCACAHHE TPHALIATH AET CBOEH
>KH3HM, ITBITAACh CO3AATh 3Ty TEOPHIO, HO EMY 3TO HE YAAAOCE.

Ha ceroanrsamnmit pAeHpb raaBuoil (1, COBCTBEHHO, eAHHCTBEHHON)
TeopHUei, KOTOpas MOXeT O0bACHMTH Bce MHOrOOOpasye CHA, OpraHmusy-
iumx Beeaennyio, seaseTcs crpyHHas TeOpHs, 0COBEHHO ee MOCAeAHee
poraoueHre — M-teopus. («M» o3HauaeT «membpana, HO MOXeT
TAlOKe O3HAYATB «3araaka> (OT aHIA. mystery — TaiiHa, 3araAKa, FOAOBO-
AOMKA), «MaTHA»> U ADKE «MAaTb>. XOT#, [10 CYILECTBY, CTPYHHast TEeOpHA
1 M-reopusi maeHTHYHB, M-TeOpRs npeacTaBaseT coboi boaee 3ara-
AOYMHYI0 M 3HAYHTEALHO DOA€E CAOXKHYIO CYPYKTYPY, OOBEAHHSIOMIYIO
PasAHYHbIE «CTPYHHbIE Teopnn».)
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Eme apesnerpedeckne ¢uAOCOPH MPEANIOARTAAM, YTO BCE BO
BceaeHnO# MOXET COCTOATD H3 KPOLIEYHbIX SACTHIL], HA3bIBAEMBbIX ATOMA-
Mu. (CeroaHsi e, HCIIOAb3YSt MOIHBIE YCKOPHTEAU 3aPsDKEHHbIX YaCTHI,
Mbl MOEM PACHIEIIUTh ATOM Ha JAEKTPOHBI H SAPO, KOTOPBIE, B CBOIO OYe-
peAb, MOTYT ObITh paclienAeHb! Ha eie HoAee MeAkHe CyGaToMHbIe 4acTH-
el Ho BMECTO OTKpBITHA CTPOIMHOM M IPOCTOM CHCTEMBI Y4EHBIE CTAAH
CBHAETCASAMH YrHeTaujero ¢akTa: U3 yCKOPHTEAEH BBIACTAIOT COTHH
Cy6aTOMHBIX YaCTAL| CO CTPAHHbIMH HA3BAHHAMH, TAKUMM, KAK HEATPHHO,
KBapKH, ME3OHBI, ACTITOHbI, AAPOHBI, TAIOOHBI, 6030HBI U Iipoure. TpyaHo
TOBEPHTS, YTO [IPUPOAR Ha YPOBHE BRICTPAUBaHHA GYHAAMEHT2 CMOTAR
CO3AQTH 1IEABIE AXKYHTAM CTDRHHBIX aTOMHBIX YaCTHLI, CPEAH KOTODBLX
MOXHO MPOCTO 330AYAUTBCSL.

B ocuose cTpyHHO# Teopuu 1 M-TeopHu AXKUT HAES O TOM, 4TO
YAMBHTEAbHOE Pa3HOO6pas3He CybaTOMHBIX YACTHL], COCTABARIOUINX
BceaerHy0, T0AOOHO HOTaM, IO KOTOPbIM MOMKHO CBIPPATh MEACAHIO Ha
CKPHITHYHOM CTPYHE, HAM Ha MeMOpaHe, HaTAHYTOM, CKaKeM, KAK KOXa
Gapabana, (D10 He coceM OBbIHbIe CTPYHBI 1 MEMOPaHbl; OHM CYILE-
CTBYIOT B AECATH- H OAMHHAALATAMEPHOM IMIEPIIPOCTPAHCTRE. )

TpapuuroHHO QU3HKH PacCMATPUBAAH AEKTPOHBI KaK OeCKOHEHO
MaAble TOYEUHbIE YACTHLIBL JTO 03HAYAAO, HTO UM IIPHXOAHAOCH BBOAHTD
CBOIO TOYKY AASL KDKAOH M3 OOHaPYKeHHBIX CYOaTOMHDIX YaCTHL, YTO
o4eHb cOMBaAo ¢ ToAKy. Ho cTpyHHas Teopis roBopur, 4to, ecan Obl
y Hac OBIA CYMepMUKPOCKOI, KOTOPBIA MO3BOASA Obl 3arASHYTh BrAyOb
IAEKTPOHA, Mbi Obl YBHACAH, YTO 9TO HUKAKAS He TOYEUHAA YACTHLA, 2
KpolIeyHas BHOpHpyowas crpysa, OHa AMIIb KKETCS HaM TOYETHOM
YaCTULIEH, TOCKOABKY HAIIK HPHOOPBI CAMHIKOM HECOBEPIUEHHBL.

JTa cTpyHa BUOPUPYET C PAAMYHON YACTOTOH U Pa3AHYHBIM pe-
aoHaHCcOM. Ecast Ob1 Mbl 32A€AH CTPYHY, TO YacTOTa €e BUOparui u3-
MEHUAACH OBl ¥ OHA NPEBPATHAACH Dbl B APYTYIO CYOAaTOMHYIO HaCTHLy,
Hanpumep B KBAPK. TPOHb ee OILATh, U OHA PEBPAACTCA B HEATPHUHO.
Taxum 06pazom, Mbl MOXeM OOBACHHTD <METeAb» CYDATOMHBIX HACTHL
PAa3AMYHBIMH [10 BBICOTE 3BYKaMu BUOpupymoen cTpyusl. W tereps mMbl
MOXEM CYHTATH COTHU CyDATOMHBIX HaCTUL, HAOAIOA2eMBIX B AabOpaTo-
PHH, OAHUM OOBEKTOM — CTPYHOH.

B Takoit TepMUHOAOrMH 3aKOHB! GH3HKH, TIHATEABHO 000CHOBaHHbIE
TBICSIYEACTHHMH OKCIIEPHMEHTaMY, ABAAIOTCA He €M HHBIM, KaK 3aKo-
HAMH FaPMOHHH, KOTOPbIE CLIPABEAAMBBI AAS CTPYH M MeMOPaH. 3aKOHbl
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XHMHH — 3TO MEAOAMH, KOTOPHIE MOXHO ChITPaTh Ha 3TUX CTPYHaX.
Bca Beeaennas npeacrasaser ua ce6s 60eCTBEHHYIO CUM$OHHIO
AASL <CTPYHHOIO OpkecTpa». A «3ampicea boxuit», 0 KOTOpPOM CTOAD
KPaCHOPEYHBO FOBOPHA JUHUITENH, — 3TO KOCMUYECKAsk My3bIKa, pe-
30HMPYIOWas CKBO3b runepnpocTpancTso. { BosHukaer Bonpoc: ecan
Bceaernas — 310 CHMQOHHA AAS CTPYHHOFO OPKECTPA, TO KTO €€ aBTOp?
51 BepHYCb K aTOMy BONIPOCY B raase 12.)

MyasixaspHan asasorms | CTpyHHBIH 3KBHBAACHT

HoTuas sanuce Maremaruxa

CKpHHyHbIE CTPYHBI CynepcrpyHbt

Horm Cy6aToMHble 4acTHI

3aKOHBI TAPMOHHM (Puanka

Meaoanu Xumus

Bceeaeriban CHMPOHHA AAA CTPYHHOTO OpKeCTpa

«3amsicea bora> My3sika, pe3oHHpyIOmas CKBO3b
TUIIEPIIPOCTPAHCTBO

Kosmnosurop 2!

Kouen Beceaeanon

JoHA YHAKHHCOHA HE TOABKO AdA BO3MOXXHOCTb YBHAETb [OAPOOHEH-
WK MOPTPET I0HOMA BceAeHHOM, OH TAaKoKe OTKPbIA HAM BIIEYaTASIOLIYIO
KapTHHY TOro, Kak Hawa BceAennas ymper. Ta xe caman 3arapoydas
AHTMIPABUTALMORHAS CHAZ, OTTOAKHYBIAA (pACTAIUMBINASA) TAAAKTHKH
APYT OT APYTa B HAYaAe BpeMeH, Teneph ToakaeT BeeaeHnyro HaBcTpeuy
cyabOe. PaHbine acTpoHOMBI cuMTaAy, yro pacumperne BeeaerHoil no-
CTENEeHHO 3aMEeAAsIETCA. Terieph Mbl TIOHMMAEM, YTO HA CAMOM AEAE ABH-
KeHHe BceaeHHOM yCKOPSeTCs M TaAAKTMKH MYATCA OT HAC IPOYb CO BCe
BO3paCTAIOIIMMH CKOPOCTAMH. «Bceaennan eaer cebs, Kak BOAUTEAD,
TPUTOPMaKMBAOLIMI Ha KDACHbIH CHTHAA CBeTOOPA M 3aTeM ra3yollii
Ha 3eAcHBI >, — yTBepxaAaeT Aaam Puc u3 Mucturyra kocmnveckoro
TEAECKOIA,

Ecau xakon-anbo KaTakaM3M He 0OpaTHT IIponecc paciMpeHus
BCTLATH, TO yepe3 150 Mapa aeT Hama laaaxruxa Maeussii [ TyTh okaker-
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C AOBOABHO OAMHOKOM: 99,999 % bAn3AeKALIMX rAAAKTUK «VACTAT» 33
TpeAeAbl BHAMMON BceaeHHOM. 3HakoMble TaAaKTHKH, KOTOPBIE MbL MO-
XeM HabAI0AATh B HOYHOM Hebe, yMUaTcs Ipoyb ¢ Tako# CKOPOCTHIO, YTO
MX CBET HUKOTAQ HE AOCTHTHET Hac ToraauHmx. CaMu raAakTHKH He UC-
Y€3HYT, HO OKDKYTCS CAMIIKOM AAAEKO, YTOOBI Mbl MOTAH HADAIOAATH HX B
CBOH TEAECKONBL. XOTH cefiuac B BUAUMON Bceaennom COAEPIKUTCSH OKOAO
100 MApA rasaxTHk, «Bcero» uepes 150 MADA A€T BUAMMBIMU OCTaHYTCA
AHILb HECKOABKO THICAY B DAM3AEKAITEM CKOTIACHHH raaakTHi. Eie yepes
HEKOTOpPOe BpeMsa BCA BrakMast BeeaeHHas Gyaer orpaHudeHa rpyImon,
COCTOsAIEN U3 36 TraAaKTHK, B TO BPEMA KaK MUAAMAPABL M MHAAHADADI
APYTHX FaAQKTHK HCY€3HYT 32 «TOPU3OHTOM>. TaKoH BApHAHT pasBUTHA
cOOBITHI OOBACHAETCA TEM, YTO I'PABUTALIMA B IIPEAEAAX ITOM MECTHON
[PYTIIB AOCTATOYHO CHABHA AASL TOTO, YTOGBI [IPEOAOAETD CHABI pa3dera-
HHs1. VIPOHIS COCTOMT B TOM, 4TO, KOTAQ OTAAACHHBIE TAAAKTUKH UCUE3HYT
U3 TIOAS 3PS, AI00OM aCTPOHOM M3 GYAYIUell «TeMHOM anoxu> GyaeT
He B COCTOAHMM BOOOIIE 3aMETUTH pacluperne BceAeHHOM, TOCKOABKY
MECTHas IPYTIIa raAAkTHK He pacipaeTcs. ACTPOHOMBI CBEPXAAAEKOTO
OyAyLIero — ecAd Takue GYAYT ¥ 3afMYTCA HCCAEAOBAHHEM HOYHOTO
He0a — BpSA AU [IOAMYT, 94TO BeeaeHHas pacwmpsercs; ckopee onu
TIPUAYT K 3aKAIOYEHHIO, UTO BCceaeHHad cTaTHyHa M COCTOMT BCEro AWIIb
13 36 raAakTHK.

EcAu 31 CHAB aBTUrPaBUTALIMM OYAY T H AAABLLIE AEICTBOBATD B TOMKE
ayxe, To Bcesennas B koHIje KOHI{OB norubHeT oT X0A0Aa. Bes pasyMHas
XXU3Hb HA IIAAHETE, 3aMep3ast, OyAeT OUTbCSA B MyYUTEABHOMN arOHHH, T10-
CKOABKY TEMIIEPATYPa AAABHETO KOCMOCA BAM3KA K a6 COAIOTHOMY HYAIO, a
[P TAKOH TEMIIEPATYPE ABKE MOAEKYABI €A€ < IIEBEASTCH». B Kakod-T0
MOMEHT, CITYCTA TPHAAMOHB! TPHAAMOHOB A€T, 3BE3AbI TePeCTaHyT UC-
[TYCKATb CBET, MX AACPHBIA PEaKTOP HOTaCHET, U3PACXOACBAB BCE TOTIAMBO,
1 BceAeHHas NOTPYSHTCS B BeYHYIO HOub. KocMuyeckoe pacumpenue
mpuBeAeT K TOMY, YTO OCTAHETCS AMUIb XOADAHAS MepTBas BeeaeHHas,
COCTOANIASA M3 YEPHBIX 3BE3A-KAPAHKOB, HEHTPOHHBIX 3BE3A U YEPHBIX
AbIp. A B eme boAee Aaaexom OYAyLIeM ADKe YepHBIE ABIPBI OTAIAYT BCIO
CBOX) 9HEPrHIO, OCTAHETCA AMUID OE3KUIHEHHAS XOAOAHAS TYMAHHOCTD
MPAIMX SIAEMEHTAPHBIX YaCTHI, B Tako# 6aexkaoit x0A0AHOM BeeaenHom
pasyMHas XKHU3Hb GU3MUECKH HEBO3MOXKHA B npuHLHne. 2Keaeswpie 3a-
KOHbBI TEPMOAMHAMHKM ITPECEKYT AK0OYI0 nepeaady MHGOPMALIHM B 3TOM
AGASIHOMN CPeAE, ¥ BCS KU3Hb, BHE BCAKMX COMHEHM, IIPEKPATHTCSL
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B XVIII Bexe aloau BnepBble 0co3HaAM, uTO Beeaennas Moxer no-
rHOHYTb OT X0A0AQ. KOMMEHTHpYS rHETYEIYIO KOHLIENLKIO O TOM, YTO
3aKOHB! QU3MKH, HO-BHAUMOMY, 0OPeKaloT Ha CMePTh BCIO Pa3yMHYI0
xKu3Hp, lapAb3 AapsuH nucaa: «Ta Bepa, KOTOPYIO S MUTAIO B TO, YTO
JEAOBEK B AAACKOM DyaylieM OyaeT HAMHOTO HoA€e COBepIIeHHbIM CY-
MIECTBOM, A€AQET HEBHIHOCHMOH AKE CAMY MBICAb O TOM, YTO OH U BCe
CO3HATEABHbIE CYIeCTBa OO peyeHs! Ha MOAHOE BEIMHPAHIE IIOCAE TAKOTO
TPOAOAXKHMTEABHOTO MEAAGHHOTO Iporpecca». K Hecuacrsio, mocaeanme
aaHHble CrryTHHKa WMAP, BHAMMO, NOATBEPXAQIOT CAMBIE XYALIME OIla-
ceHus AapBuHa.

Ilo6er B runepnpocTpaHCcTBO

CywecTByeT 3akoH ¢pU3UKH, COTAACHO KOTOPOMY pa3yMHasl XHU3Hb BO
BceAeHHOH B KOHIIE KOHIIOB HelpeMeHHO norubdHer. Ho CYHIeCTByeT
M 33KOH 3BOAIOLIHH, COTAACHO KOTOPOMY ITPH M3MEHEHHH OKPYKalo-
IIefl CPEABI XI3Hb AOAKHA AMOO [IOKUHYTH €, AM0O aAaNTUPOBATBCA
K HeH, AM60 nornbuyTs. [Tlockoabky aaanTupoBaTscs ko BeeaeHHoi,
HECyHIeH ACASHYI0 CMEPTh, HEBO3MOXHO, TO OCTAIOTCS AMIIb ABA BapH-
aHTa — AMbO yMepeTs, an6o nokuHyTh 31y Beeaennyio. BoamoxHo Ay,
YTO, CTOAKHYBIIMCh AHLIOM K AHLIy C HEOTBPaTHMO# cMepThIo Beeaenton,
LIHBUAH3ALIMH, OTCTOSNIKE OT HaC Ha TPHAAHOHDI AET, AOCTUTHYT yCITexa B
paspaboTke TeXHOAOrHH, KOTOPbIe NO3BOAAT HOKHHYTh Haury Beeaerwyio
M Ha CYTIEPKOCMUYECKON «CIIACATEABHON MAIOIKE» OTIIPABMTBCH B ADY-
I'YI0 BCEACHHYIO, HAMHOTO O0Aee MOAOAYIO U «<TOpsayr0o»? V1Au e omu
MCIIOAB3YIOT CBOH BHICOYAHIIKE TEXHOAOTHH AAS TIOCTPOEHUA <BPEMEH-
HOTO KOABLIA» M OTTIPABATCA B CBOE MPOILAOE, B KOTOPOM TeMIeparypa
HA MAAHETaX Oblaa HAMHOIO BBIIIE?

HexoTopnle ¢HaMKy, MPHBACKAS HOBERMHE AOCTHXKEHHA HaYKH,
MOCTPOUAN HECKOABKO NPABAONIOAOOHBIX, XOTS U B BHICHIEH CTeNEeHH
[UNOTeTHYECKMX CXeM, KOTODBIe AOAKHBI IOATBEPAUTE PEAAbHOCTD CO3-
ARHHA KOCMUYECKHX TIOPTAaAOB MAH BOPOT B ADYTYIO BCEACHHYI0. AOCKM
H3INTECKHX AYAMTOPHIH IO BCeMy MUPY HCTIEIIpeHbl a0CTPaKTHBIMH
ypaBHeHUsMU: GHIUKH BEIYUCASIOT, BO3AMOXHO AM HCIIOAB30BAHME «3K-
30THYECKOH SHEPTHH > K YePHbBIX ABIP AAf TOHCKOB TYHHEAS], BEAYILIETO
B APYTYIO BCEACHHYIO. MOXeT AW pasBUTas LMBUAM3AIMS, TIO TEXHOAO-
I'MYECKMM Pa3paboTKaM 0OrOHAIOMIAA HALTY HA MMAAVIOHDI M MEAAHADABE
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A€T, BOCTIOAB30BAThCS H3BECTHHIMU 3aKOHAMH GH3UKM AAA TIEPEXOAA B
APYTYIO BCEACHHYIO?

Kocmonor Crusen Xoxunr 3 KeMObpuakckoro yHuBepcureTa 0A-
HaXABI NOMIYTHA: «ECAM OB TPOCTPAaHCTBEHHO-BPEMEHHBIE TYHHEAU
CYLIECTBOBAAH, OHH OBIAH OBl MACAABHBIM CPEACTBOM OBICTPOTO ITepe-
mentenus B Kocmoce. Moskro 65140 Ol € yTpa NpOiTY TaKUM TyHHeAEM
B APYTOH KOHEL| FaAAKTUKH U BEPHYThCA K 00eay>.

Ecan sxe mpocTpaHCTBEHHO-BPEMEHHbIE TYHHEAR M ITOPTaAbL OKa-
JKYTCS CAMHIKOM TECHBIMH AASL MACCOBOIO HEPECEACHHSA B APYTYIO BCe-
AEHHYIO, TO €CTb ellle OAHH BAPMaHT: CBECTH BCE HHPOPMALMOHHOE CO-
A€PXKaHHMe Pa3BUTOH PasyMHOMH LIMBHAM3ALIMH AO MOAEKYASPHOT'O YPOBHS
. IPOIMYCTHTDb YepPe3 TYHHEAD, A TaM OHO CHOBA OPTaHU3YeTCA B CAMOE
cebs. Taxnm 06pa3oM, eaast LINBUAH3ALIMA CMOKET NIEPEHECTH CBOM «Ce-
MEHa>» Yepe3 ITOT KOPHUAOP H HA HOBOH I10YBE CHOBa PacLBECTH BO BCEH
cBoei1 kpace. [MnepnpocTpancTBo mepecTaneT ObiTh UrPYLIKOH B pyKax
(GH3NKOB-TEOPRTHKOB M BIIOAHE CMOXET CTAaTh EAMHCTBEHHDbIM CNIaCeHu-
€M AASl Pa3YMHO#H XKH3HH, OKA3aBHIEHCS B YMUPAIOIEEN BCEACHHOM.

Ho aaa TOrOo, 4TO6OB NOAHOCTBIO Pa30parbCst B MOCAEACTBUSX
NOAOGHOro mara, AAS HauaAa HEOOXOAMMO MOHATH, KK MYYHTEABHO
KOCMOAOTH H (PH3MKU IIAM K 3THM TOPa3sUTeAbHBIM BHBOAAM. B kuwre
«[TapaAAeAbHbIE MHDPBL> Mbl PACCMOT PMM MCTOPHIO KOCMOAOTHHY, YACASS
0cobOe BHHMAHUE MAPAAOKCAM, BEKAMM HABOAHSBIIMM 3TY 00AacTb Ha-
YKH. B KOHIIe KOHIIOB OHM TOPOAMAM MHPASIIFIOHHYIO TEOPHIO, KOTOPas,
- HE IPOTHBOPEYA HUKAKAM JKCTIEPHMEHTAABHBIM AAHHBIM, 3ACTaBASET HAC
HOAAEPYKATb KOHUETILIUIO CYIIeCTBOBAHMSA MHOTOYMCACHHBIX BCEACHHBIX.



[AABA 2
ITapapoxcassHast BceaeHnas

TTpucyTCTBYi A IPH COTBOPEHNM MHPA, A2A ObI MTapy cOBETOB,
KaK ITOAyv1ue afycTpouTb Beeaeruyto.

Asvdponc Myapoi

Yepr 6n1 no6pas aty Coakennyio cuctemy! [Taoxoe ocsemenue,
TMAAQHETH CAMIIKOM AAAEKO, IIOAHO KOMET, 3aAyMKa CaaboBaTa.
51 611 cotBopua [ Beeaennyio] moayuuwe.

Aopa Axegpu

mbece «Kak Bam aTo nonpasurcs> [excnup nanucaa beccmeprhble
CAOBa:

Bech Mup — Anwib cliena,

Tae )KQHI]J,HHBI, MY>YUHBI —- AWIIb aKTePBL.

Y uux caou ecmb 8oixodby, yxodet™.

B Cpeanue Beka MUp 6b1a MOUCTHHE CLICHO, HO CLIEHON MaAEHDKOH,
CTaTHMHOM, COCTOALIEA N3 KPOUIEYHOM MAOCKOHR 3EMAH, BOKPYT KOTO-
pOM HebecHble TeAa CAEAOBAAN MO CBOMM COBeplleHHbM opburam. Ha
KOMEThI CMOTPEAH KaK Ha Hea00pbie 3HAMEHMS, MPEABCIAIOIHE CMEPTh
kopoaei. Koraa B 1066 roay sipkast KoMeTa OABHAACH HAA AHTAKER, OHa

*«

B kaaccuaeckom nepesoae T. Hlenmnoﬁ—l(ynepm 3TH CAOBA 3BYHAT CACAYIOIIMM 0Opazom:
«Becs Mup — Tearp. B HeM JkeRUAHE], MyXYHHBl — BCE AKTEPBL Y HHX CBOH ECTh BRIXOAM,
YXOABI», HO, OCKOABKY CAQBO $fage O3HATAET HE TOABKO «Tearp=, HO K «CUeHy>», 2 aBTOpP Ha
NPOTKCHHH KHHIH TPOBOAHT aHaAOTNI0 BceaeREOH MMEHHO CO ClEHOH, MBI ARAN HMERHOD
TaKON NEPEBOA.
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MPHBEAA B YIKAC CAKCOHCKYIO apMMI0 Kopoas [apoapaa, u cakcl crpemu-
TEABHO OTCTYIIMAH, IPOMIPAB CPLXKEHHE HACTYMALeR TOOeAOHOCHOH
apmuy Brabreabma 3aBoeBareas, TeM CaMbIM IIOAFOTOBHB CLIEHY H BCe
ACKOPAITHH AAS CTAHOBACHMS COBPEMEHHOH AHTAHM,

Ta >xe koMera IPONABIAG HAA, AHrAMew BO BrOpOH pa3 B 1682 roay,
BHOBb CTaB NIPHYMHOM BocTOpra u yxkaca B EBpone. Kasarocy, kaxapii
YEAOBEK, OT KOPOAS A0 KPECThSHMHA, OBIA 3aYaPOBaH ITON HEKAAHHOM
neOecHOM rocTeel, mponecierics B Hebecax. OTkyaa nosgBHAACH KOMeTa?
Kyaa oHa HarnpaBAAACH H IPEABECTHEM KAKHX COOBITHIH CAYXHAA?

OaMH OOTaTbivi AXEHTABMEH, ACTPOHOM-AKOHTEAD JAMYHA TaAaeil,
OBIA HACTOABKO 32MHTPHIOBAH KOMETOH, 4TO PelMA OUHTEPECOBAThCA
MHEHHEM OAHOTO U3 BeAMYAMIIMX Y4eHbIX TOro BpeMeHH, capa Vcaaka
" Hetorona. Koraa on cnpocua HrloTona, xakas cnaa ynpasaser ABroKe-
HUEM KOMETbI, y4€HbIH CIOKOMHO OTBETHA, 4TO KOMETA ABUIAAaCh 1O
2AAMTICOOBPA3HOM OpPOHTE COTAACHO 3aKOHY OBpaTHBIX KBAAPaToB (10
€CTh CHAA IIPUTSKEHUS, ACHCTBYIOIIAs HA KOMETY, MeHAAACh OOPaTHO
TIPOIIOPLIHOHAABHO KBAAPATY €€ PACCTOSAHHA OT Coannta). Huroron 06%5-
SICHHA, YTO Ha CAMOM A€A€ OH AABHO HAOAIOAAA 32 KOMETOH NPH MOMOLH
u306peTeHHOro UM Teaeckona (Toro camoro Teaeckona-pedaexropa,
KOTOpPbIM B Hallle BPEMsl TIOAb3YIOTCS. aCTPOHOMBI BCETO MUPa) H T2 ABH-
raAach B IOAHOM COOTBETCTBHM C 33KOHOM BCEMUPHOTO TATOTEHHS, KOTO-
potit oH, HbroTon, 0TKpbia eme 20 AeT Ha3aa,

Taaseit 6b1A HEBEPOATHO MOPaXKeH,

— OT1Kyaa BaM 37O H3BECTHO?

~— 51 BBIYMCAHA 3TO, — oTBeTHA HBIOTOH,

[aaAedt pdKe He MOAO3PEBAA, YTO TAMHY HeOEeCHBIX TeA, BOAHOBABILIYIO
elle NepPBBIX AIOASH, OOPATHBIIMX B30OP K Hebecam, MOXXHO Pa3bACHUTD C
IOMOIIBI0 HOBOTO 3aKOHA BCEMHPHOTO TATOTEHHUS.

[TopaxeHHbIA 3HAYUTEABHOCTDIO 3TOTO MOHYMEHTAABHOTO [POPHIBA,
[aanefi peAAOKHA IEAPO PUHAHCHPOBATD Iy OAMKAIINIO HOBOF TEOPHM.
B 1687 roay ¢ momomsio [aares u ipu ero UHAHCOBOA MOAACPIKKE
HrroTon ony6AmKkoBaa cBo10 rpaBAuo3Hyio pabory «Maremarnueckue
HA4aAd HaTYpaAbHON Ppraocodun» (Philosophiae Naturalis Principia
Mathematica). Ota paboTa 6biAa IPOBO3IAAIIEHA TOTAA (M PU3HAETCS
Cefl4ac) OAHOI U3 CaMbIX BaKHBIX U3 KOTAA-AMBO OTyGAMKOBAHHbIX
B MHpe. PazoM Bce yueHble, He MMEIOIIUE TIOHATUA O APYTUX 3aKOHAX
CoAHEYHOM CHCTEMBI, 0Ka3aANCh B COCTOSAHMH CaMOCTOATEABHO TIPEA-
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CKA3bIBaTh C BEAVMAMINEH TOUHOCTHIO TPAEKTOPHIO ABUKEHUS HEOECHBIX
TEA.

«Hagasa» cTaAM HACTOABKO IONMYAAPHBI B CAAOHAX H IIPH KOPOAEB-
ckuix aAsopax Esporsl, uto nosT Aaekcanap Ioyn nucaa:

Bria ator Mup my6o:coﬁ THMO# OKYTaH.
Aa 6yaer cset! U Bor sinaca Heroton™.

(TaAAeit DOHSAA, YTO, MOCKOABKY OPOHTA KOMETH IPEACTABAAET CO-
DOM IAAMIIC, TG MOXKHO BHYMCAWTh, KOTAZ OHA CHOBA MOABHTCA Hap,
Aowaorom. [IpocmoTpes cTaprie 3anvcH, oH 0OHAPYXHA, YTO KOMETh
1531, 1607 u 1682 roa0B OBIAM Ha CAMOM A€AE OAHOI M TOJ JKe KOMETO.
KoMery, 0xa3aBIIyso CTOAb CHABHOE BAHSIHHE Ha CTAHOBAGHHE COBPEMEH-
HoM AHrauu B 1066 roay, Ha IPOTSKEHMH BCeit HCTOPHH BUACAH MHOTHE
AroAY, B ToM uncae FOani [esape. [2aaer mpeackasas, 9ro komeTa BHOBS
peprercs B 1758 roay. Koraa ke komera yoxe 4epes roAb! MOCAE KOHUMHEL
[aases v HpioTOHa ACACTBHUTEABHO BEPHYAACh B MPEACKA3AHHBIA TOA Ha
PosxxaecTBO, ee Hazsaau KoMeToi [aaes.)

HpIOTOH OTKPbIA 3aKOH BCEMHPHOTO TATOTEHHS TOTAQ, KOTAA B CBSI3H C
IMMACMUEA Uy Mbl 3aKPBIACH KeMOPHANCK1 y HMBEPCHTET M y4eHbit Obla
BbIHY>KAEH yeXaTh B cBoe iomecTse B Byabcropr. HbioToH ¢ HexHOCTBIO
BCIIOMHHAA IIPOT'YAKY B TAMOIIHEM NAPKe, KOTAQ YBHAEA, KaK YTIaA0 S0A0-
k0. TyT OH 32a2A Cebe BONPOC, KOTOPOMY B KOHEYHOM CHETE CYAEHO
OBIAO M3MEHHTD XOA Y€AOBEUECKOH MCTOPHH: €CAM ITIAALT AOAOKO, [TaAZeT
Ad Taxoke B Ayna? B MoMeHT renpaabHOro o3aperis Hbl0TOH noHsA, 4TO
26A0kM, AyHa, BOOOuIe BCe NAAHETH! MOAMHSIOTCA OAHOMY M TOMY XKe
32KOHY BCEMHUPHOTO TATOTEHMUS, 9TO HX NaAeHHe (TOUHEe, MX ABKEHHE)
CBA32HO € 3aKOHOM 06OpaTHBIX kBaagpaTor. Koraa HroToH 06napysxua,
410 MaTemarnka XVII Bexa CAHIIKOM NPHMHTUBHA, 4TOOBI OIIACATD ITOT
3aKOH, OH H300peA HOBOE HANPABACHHME B MATEMATHKe —- BHIYHCAUTEAD-
HYH0 MATEMATHKY, — YTOOBI ONIPEACAMTH CKOPOCTD MaAeHHs A0A0K U
AYH.

B «Hawasax>» HpioTOH H3AOXKMA Taxke 3aKOHbI MEXaHHKH, KOTOPbIE
ONPEAEASIOT TPAEKTOPHH BCEX 3eMHBIX H HeOecHBIX TeA. DT «Havaaa»
ACTAH B OCHOBY TEOPHMH KOHCTPYHPOBAHMS MAUIHH, MCTIOAB30BAHUS IHEP-
MU TIP3, 2 TAKKE CO3AAHNA AOKOMOTHBOB, KOTOPBIE, B CBOIO OYEPEAD,
CIIOCOOCTBOBAAM TIPOMBIIIAEHHOM PEBOAIOLIMH H PA3BUTHIO COBPEMEH-

Ilep. C. Mapigaxa.
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HOM ITHBUAM3ALMH. B Hamm AHYM Bee HeGOCKpeOHl, MOCTHI M PaKeTHI CTPO-
ATCA C YYETOM HbIOTOHOBCKHX 3aKOHOB MEXaHHKH.

Hab0TOH He TOABKO AQA HAM BeYHbIE 3AKOHBl MEXaHHKH; OH TaKKe
NEPEBEPHYA Hallle BUACHHE MMPR, IPEACTaBHA COBEPIIEHHO HOBYIO Kap-
THHY BceAeHHO, rAe TAMHCTBeHHbIE 3aKOHb, YIIPABAAIOLIHE ABIDKEHHEM
HeOeCHbIX Tes, ObIAM NACHTHYHbI 3aKOHAM, ACACTBYIOINUM Ha 3eMae.
CueHa XM3HM OTHBIHE Y)Xe He OblA2 OKpYXKeHa HABOAALIMMH YKac He-
GeCHBIMU 3HAMEHMAMH; AKTEPH! TOAYMHSAKCh TEM JKe 3AKOHAM, YTO M

ACKODPalIHH.

ITapaasoxc benTaun

Iockoasky «Havaaa» 6b1aM paboTOii peBOAIOLIHOHHOR, OHHU BBI3BAAU
K XKH3HH TepBble MapasOKChl B Teopusx o cTpoeHnn Beeaeunoit. Ecan
BeCh MUpP — CLieHa, TO HACKOABKO OHa BeArka? KoHeweH Mup HAM Dec-
KOHEYeH? JTO M3BEYHbIH BOIIPOC, KOTOPbIM 33AABAACA €LIEe PHMCKHA
dbrrocod Ayxpeunit Kap. «Bceaernas He OrpaHuueHa HU B OAHOM Ha-
TNpPaBACHHH, — FOBOPHA OH. — BeAp coBepLIeHHO SCHO, YTO Bellh MOXeT
HMETD TIPEACA AMIIb B TOM CAyYae, eCAM BHE e€ CYmeCTBYeT 4To-AnbQ.
IMoaTomy Bo Bcex H3MepeHHAX, OYAD TO BIIEPEA HAH HA32A, BBEPX HAU
BHHU3, BceaeHHOM HeT KOHIIa». '

Ho teopus HbloTona packpbisa v mapasOKChl, TPHCYIIHE AOOOH Te-
OpHH KOHeYHOH MAU beckoneunoi Beeaernron. [pocTermmme Borpocst
BEAYT K 1eA0H Oe3pHe NpoTuBopeyri. Eme rpesch B AydaXx CAaBhI, KOTO-
pyio npritecaa emy mybavkauus «Hagaa», Hetoron o6Hapyskua, 1o ero
TeOpHs IPaBUTALMM M300HAYeT napaaokcamu. B 1692 roay casuenHu,
npenoaoOHswt oten Puuapa Bentan, Hanucaa obesopysxusarome npo-
CTO€, HO OropumMTeAbHOe Aai Hbtotona nucbmo. Tor gakr, uro rpasuTa-
LMs BCETAA MIPHTArHBAAA M HUKOTAA HE OTTAAKMBAAa, HaMcaa berTaw,
O3H2YaeT, YTO 3BE3ABI, BXOAAIIME B KAKOE-AUOO CKOIACHUE, €CTeCTBEH-
HBIM 00pa3oM CTOAKHYTCS ApyT ¢ apyrom. Ecan Bceaennas koHeuna,
TO HOYHOE HEOO BMECTO TOTO, YTOOH ObITh HEM3MEHHBIM U CTATHYHBIM,
AOAXHO OBIAO Obl TIPEACTaBAATH COOOM CLIEHY HEBEPOSTHOTO 106OHILA,
TNIOCKOABKY 3BE3AbI IPH CTOAKHOBEHMH APYT ¢ APYTOM CAMBAAHCD Obl B
ordeHHble cynep3se3abl. Ho Benrtan taioke obparna BurManue Ha 1o,
4TO ecAM 6bi Beeaennas 6blaa OeckoHedHa, TO CHAA, AGACTBYIOIIAS HA
a000i ipeamer, Takke Obiaa Obt HeckoHEUHOR U TaHYAA Obl M BOPARO, N
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BA€BO, YTO CTAAO Obl IPHUUHHOM TOTO, 4TO 3BE3AHI PA30PBAAO Obl B KAOHBA
B PE3YAbTATE OFHEHHDIX KATAKAHIMOB.

[Horadaay Kasarock, uTo benrtam pasrpomua Teopuro Hoorona B iyx
v nipax. Anbo Beeaernas koneuna (¥ cAMAQCH B OTHEHHBEA map), Anbo
oHa beckoHedHa (B TAKOM CAy4ae BCe 3BE3ABI AOAYKHBE Pa3AeTeTbCA B CTO-
poubl). Ofa BapHauTa paspymasn HoByw Teoputo Hptorona. Jta nipo-
OACMa BriepBEIe B MCTOPHH OOHAPY)KHAR €ABA Pa3AWMHMblE BHYTPERHUE
TIAPAAOKCHI, CBOACTBEHHBIE AIODOM TEOPHM IPABATALIMM [IPU NPHMEHE-
HHM ee KO Bcer BceaeHHOH,

[Nopaamsicans, Hotoron Hanucaa berray, uro o6uapyxua caaboe
MECTO B €r0 ZpryMeHTaIMH. YueHbIA nvcaa, 310 cyuTaer Beeaennyio 6ec-
KOHEYHOH, HO COBEPLIEHHO OAHopoAHOﬁ. Taknm 06pa30M, €CAM 3BE3AY
TAHET B KaKy0-TO CTOPOHY DECKOHEYHOE KOAYECTBO 3BE3A, TO 3TY CHAY
YPaBHOBEUIMBAET TATOTERME B IPOTHBONOAOXKHOM HANPAaBACHHHU ADY-
roro GeckoHe4HOro KOANMecTBa 38e3A. Bee cuan Bo Bcex HanpaBAeHUsX
cO2AAHCHPOBAHDL, H ITO CO3AAET CTAaTHIHYI0 Bceeaennyio. Takum obpa-
30M, €CAM CMAA FPAaBUTALMH BCErAQ TOABKO NPUTATUBAET, TO EAMHCTBEH-
HbIM pelueHyeM s1apapokca bentan 6yaer cyuecTtBoBaHne OAHOPOAHO
6eckoneunos Beceaennon.

Hp10TOH A€ACTBMTEABHO HameA cAaboe MecTo B apryMeHTalku
Dentan. Opnako oH 6BIA AOCTATOYHO YMeEH, YTOObI CO3HABATH Heybean-
TEABHOCTD CBOETO 0TBeTa. (OH NPH3HAA B TIMCBME, Y4TO (TPEAAATAEMOE HM
peilleHie, HECMOTPSA Ha TEXHHUYECKYO IPABHABHOCTD, OBIAO HeCTAOMAL-
HbM BHyTpeHHe. OAHOpOAHAA, HO HeckoHedHan Beeaennas Hporona
ObIAQ OXOXKA HA KAPTOYHBIA AOMHK: Ha BHA YCTOFMMBASL, OHA MOTAQ Pac-
ChIIIATHCA, CTOMAO €€ Yy Th MOTPEBOXHKTD. MOXKHO paccauTath, YTO, AdKe
€CAH OAH3-€AMHCTBEHHAS 3BE3AA YYTh-MYTh KQYHETCs, 3TO CTAHET Haya-
AOM LENTHOM PeaKIiH U CKOMAEHHA 3Be3A HAYHYT pa3pymaThca. CBonM
orBeToM Hbt0TOH OTChIARA K «O0XKECTBEHHOM CHAE», KOTOPAS AKOODI He
AAET Pa3BaAMTBCA €r0 KAPTOYHOMY AOMHKY.

«Heobx0AnMo B03peficTBHE HempepbIBHOTO UyAa, uTobb CoAHLe 1
3BE3ABI, HAXOASILMECS B ITOKOE, HE YCTPEMHAHCh ADYT K APYTY TOA ACH-
CTBUEM CHAb] TAFOTEHHSA», — ITHCAA OH.

HyioTony Bceaennas npeacTaBagAach Kak FHraHTCKUE JaChl, 3aMy-
lweHHble JOCIOAOM B HadaAe BpEMEH M MAYIIHE C TEX IMOP, MOBHUHYACH
TPEM 3aKOHAM MEXaHHKU U He TpeOya 60XKEeCTBEHHOTO BMEILIATEAbCTBA.
Ho spemenamn [ocnoay Bce e mpvxosMAOCh BMEUIMBATbCA M CA€F-
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K4 HaCTpaMBaTh MeXaHuaMm BceAeHHOM, 4TOOb OHA He Pa3pyLIMAACE.
(Mubvm caoBamu, unOTAa [OCTIOAY IPUXOAMAOCH BMEIIMBATHCS, YTOGI
AEKOPALIH Ha CLIEHe TBOPEHHA HE PA3BAAHAMCD M HE PYXHYAH Ha FOAOBbI
aKTepoB. )

ITapaaokc Oabbepca

Kpome mapasokca bentan, cymecrBopaa eme 6oaee HHTEpeCHBIR
MAPAAOKC, KOTOPHIA He MOrAd ODOATH HU OAHA TEOPUA DECKOHeUHOMH
Bceaennoit. Oapbepc 3ap2Acs BONPOCOM, NOYeMy BOYHOe Hebo yepHOe.
Eme Bo Bpemena Voranna Kenaepa acTpoHOMBI 3HaAu, 4TO ecAr Dbl
BceaeHHas Obiad OAHOPOAHOM M HECKOHEUHO, TO, KyAa ObI MBI HI BpocH-
AV B3rAfIA, Mbl BUAEAH OBl HE00, OCBELICHHOE DeCKOHEUHEIM KOAHYECTBOM
3Be3A. B Kakyio 6b1 TOuKy HOYHOTO Heba HU 6biA YCTPEMACH Halll B3TASIA,
OH B KOHL{€ KOHL]OB HaTBIKAACA Dbl Ha DECKOHEYHOP KOAMYECTBO 3BE3A U
MbI BUAEAH Obt HEBO, 32AUTOE HeCKOHEYHBIM KOAHYECTBOM 3BE3AHOrO CBe-
Ta. Tor daKT, 410 HouHOE HeBO — YepHoe, a He APKOe, BEKAMK CHHTAACS
TAYOOKHM KOCMHYECKUM MAPAAOKCOM,

ITapapoxc Oabbepca, nopobHo mapasokcy Benran, o6MaH4HBO
POCT, HO OH TEP3aA AYITYy MHOTHMM TIOKOAEHUAM $PUAOCOPOB M ACTPO-
HomoB. 11 0AMH Napaa0Kc, ¥ BTOPOi OTIMPAIOTCHA Ha HAOAIOAEHHMY, 9TO B
6eckoHedHO BceaeHHOI [PABHTALIMOHHbIE CHAB X CBETOBOE M3AYYEHME
MOLYT CAQrarbCsl, YTO MPHBEAET K BeCKOHEUHBIM 3HAYCHNMSIM U TOTO, H
APYroro. 3a COTHH A€T OBIAO IPEAAOKEHO MHOXECTBO HEBEPHBIX 00D-
screHuH. Kenaep ObiA HaCTOABKO 00€CTIOKOEH 3TMM NTAPAACKCOM, YTO
TIPOCTO NOCTYAUPOBaA: BreaeHHas KOHEIHa, HAXOAHTCA B 000AOUKe, a
MIOTOMY AWIIb OrPAHUYEHHOE KOAHYECTBO 3BE3AHOTO CBETA AOCTHIaeT
HALIHX FAA3.

3aMelIaTeAbCTBO, BHI3BAHHOE ITHM NAPaAOKCOM, OBIAO CTOAL MacCo-
BBIM (€CAM Maccoil CamTaTh yaeHoe coobmecTBo), 9T0, COrAACHO pesyab-
TaTaM MCCACAOBAHUS, nposeaeHHOro B 1987 roay, 70 % yue6uuxoB 1o
aCTPOHOMHHM A2BAaAM HEBEPHBIH OTBeT Ha 3ToT Bonpoc, 30 % oT orsera
BO3AEP>KAAHMCE.

MoxHO 6b1a0 nombITaTECA pewuTh napasoke Oabdepca, npeano-
AOKHB, 9TO 3BE3AHBIA CBET IIOrAOLIAETCS MBIAeBBIMHA ODAakaMu. MimenHo
Tako# oTBeT B 1823 roay Aaa cam Jernpux Buasreasm Oanbepc, xoraa
BIIEPBbIC TOUHO CHOPMYAHPOBAA Mapaaoke. Oabdepc Hanucaa: «Oyens
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};Aa‘iﬂo, 470 3eMAS He [IOAYYaeT CBET U3 KAKAOH TOUKH HebecHoro cBoaa!
OaHako TIPH TaKox HeBoo6p33uM0171 APKOCTH U TEMIIEPATYPE, KOTOPbIe
8 90 000 pas Bbile Tex, kKakMM MBI IOABepraemcsi cerdac, Beesbummmmit
AETKO MOI CO3AATh OPTaHM3Mbl, CLIOCOOHbIE AAANTHPOBATBCS H K TAKUM
IKCTPEMRABHBIM YCAOBHAM>. B 00bsicHenue Toro axta, yro 3emaio
He 3dAMBAET «CBET CTOAB € APKU, KaK M COAHEUHBIA AMCK>, Oabbepc
NMPEANIOAOXKHUA, ITO, AOAKHO OBITD, MHIAEBBIE 0OAAKA TTOTAOINAIOT CHAL-
HBIM Kap, AeAasl XKU3Hb Ha 3emae BoaMoxHOH. Hanpumep, oruenHbii
ueHTp Hamed [aaakruxkn Maednpisi [lyTs, KOTOpHIN O COPABEAAMBOCTH
AOAKEH « CXKHTATh> BCe HeDO, B ACCTBHTEABHOCTH CKPbIT ITHIAEBBIMH 00 -
sakamu. Ecau Mbl mOCMOTpHM B HampaBaeHnH co3Be3aus Crpeariia, rae
HaxopuTCs Lentp Maeunoro Iy, BMecTo 0cAeIMTEABHOTO OrHEHROTO
11apa HAIIMM TAA3aM IPEACTAHET AHLILb TEMHOE IITHO.

Ho u mblaeBble 00AaKa He MOLYT CAyXUTb YOeauTeAbHbIM 0OBsCHE-
rveM napapokca Oabbepca. 3a AOCTATOYHO AANTEABHOE (4T06BI He CKa-
3aTb — 6ecKOHeYHOe) BpeMsl IbIAeBbIe 00AaKa IIOTAOTAT CBeT DecKoHey-
HOTO KOAMYECTBA 3Be3A ¥ B KOHLe KOHLIOB 3aCBEPKAIOT CaMH HOAODHO
3BE3AHOM NOBEPXHOCTH. TakuM 06pasom, Aaxe nbiaeBble 0OAIKa AOAKHBL
Obl CHATD B HOUHOM HeEbe,

ITo aToit AOrHKe MOXKHO MPEATIGAOKHTE, YTO HeM AAABIIE HAXOAUTCA
3Be3A2, TeM caabee ee cBeT. MakT 10 CYTH CBOEH BEPEH, HO OH HE MOXET
CAYXUTb OTBeTOM. ECAM MBI B3rafiHeM Ha y49acTOK HOYHOro Heba, TO
YBHAMM, YTO CaMbi€ AAACKHE 3BE3ABI ACHCTBUTEABHO TYCKAbIE, HO YeM
A2AbILE Mbl YCTPEMASEM B3TASA, TeM DOAbIIE 3Be3A Ml BHAMM. Taxoro s
OAHOPOAHOV BceaeHHOM He AOAKHO OBIAC 6bl OBITH — Tam HebO Ka3a-
AOCh 661 GeabiM. (3T0 0OBACHASTCA TEM, YTO HHTEHCHBHOCTD 3BE3AHOTO
CBETa, 00paTHO NPONOPIMOHAAbHAA KBAAPATY PACCTOAHMS AO 3BE3ABI,
KOMITEHCHPOBAAACh Dbl KOAMMECTBOM 3Be3A, IPIMO NPOTIOPLIMOHAALHEIM
KBAAPATy PaCCTOAHMSL)

Kak it cTpaHHO, epBeIM B HCTOPHH YEAOBEKOM, PETIMBIIMM Tapa-
aokc Oabbepca, craa amepﬁxaucxuﬁ aBTOp AeTeKTHBOB JArap Aanan [ o,
KOTOPBLi1 yBA€KAACS acTpoHoMHeil. | lepea camoit cmepThio on omyban-
KOBaA MHOTHE H3 CBOMX HaOAIOAGHHH B HEOAHO3HAYHOM PHAOCOPCKOM
NO3ME TIOA Ha3BaHKeM «Jspuka: [Iposanyeckas mosMa». Bot 3ameua-
TEABHbBIH OTPbhIBOK:

Byab MHOXeCTBO 3B€3A OeckOHeuHbIM, HeOeCHbA CBoa Obla ObI

TTIOAHOCTBIO 3AAUT CBETOM, TAKUM 3Ke, KAK Mbl BUAMM B JaAakTHKe, —
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HOCKOABKY He Bb1A0 Bbt 1y e0unOE MoK HA 8Cem INom Porie, 20 He Bbiao
661 36¢306t. EAMHCTBEHHBIM CIOCOBOM, € TOMONIBIO KOTOPOr O MBI MOTAH
6b1 06BACHUTD IIYCTOTHI, KOTOPBIE B GOABHIOM KOAUYECTBE Ha6AI0A2EM
TIPH IIOMOLILH TEAECKOTIOB, BBIAO Obl IPEATIOAOKEHHE, YTO PACCTOAHME
AOC HEBHAMMOH YacTH HeOECHOro CBOAA HACTOABKO BEAMKO, YTO eNle H1
OAHMH Ay CBETa OTTYAQ He OBIA B COCTOSHUMM AOCTHYb HAC.

B 3akaroueHue [ 10 mmicaa o TOM, 4TO 3Ta MBICAB «CAHIIKOM IPEKPACHA,
yTo6BI He coaepxkars B cebe MICTUHY Kak HeOTBeMAEMYIO CBOIO COCTaB-
ASLIOIYIO >

ITO B eCTb KAIOY k BepHOMY otseTy. Bospact BeeaenHolt He OeckoHe-
yeH. PoxxaeHue Mupa 6b1a0. Hamemy Barasiay AocTymHa ALIb Hekast 4acTb
3Be3pAHOro ceeta. CBeTy HanboAee OTAAAEHHBIX OT HAC 3Be3A He XBATHAO
BpeMeHH, YTOObt AOCTHYb Halux B30poB. Kocmoaor Dasapa XappucoH,
BIIepBHle 0OHAPYXUBLIMH, 4TO ITo paspewnna napasoxc Oapbepca, Ha-
nucaa: «Koraa a Bnepsbie npoyea caosa I'lo, 4 6s14 nopaken: kak Mor
TI03T, B AYLIEM CAyYae y4eHbIH-AI0OHTeAD, 140 AeT Ha3as YAOBHTb BEpHO®
ofbACHEHHeE, B TO BpeMst KaK B HAUIMX KOAACAXKAX AO CHX ITOP TPENOARIOT
0ObACHEHHE HENPABUABHOE? >

B 1901 roay moraanackui gusuk aopa KeabBrr Takoke Haliea BepHoe
penterine. OH OCO3HAA, ¥TO, FASIASE Ha HOUHOE He00, MBI BUAUM €T0 B 1TpO-
IIAOM, 2 He TaKHM, KaKOBO OHO ceftac, IOCKOAbKY CKOPOCTD CBETa, XOTb
Y THTaHTCKaa MO 3eMHbIM Mepkam (299 792458 m/c), Bee ke KoHeuHa
M CBETY OTAACHHbIX 3B€3A HEOOXOAMMO BpeMs, YTO6bI AOCTHYD 3eMAN.
Ilo noacueTam KeabBHHa, Aast TOro, 4To6bl HOUHOE HeOO ObIAO GeabiM,
Bceaentas AoaKHa 65 PaCTIHYTHCA HA COTHH TPHAAMOHOB CBETOBBIX
Aet. Ho nockoapky BeeaeHnoit ne TpraanoHs aet, Hebo GyaeT ToABKO
gepubM. (CymmecTsyer Takoke BTOpOit GakTop, KOTOPHI cHOco6CTBYyeT
peliieHHIa BONPACa, IIodeMy HOYHOe Kebo ueproe; U 3TOT PakTop — KO-
HEYHBbI# XH3HEHHBIA LUKA 3B€3A, HIMEPSIOLINICA MHAAMAPAAMH A€T.)

HepaBHO nosiBMAACE BO3MOXHOCTD IKCTIEPUMEHTAABHO IIPOBEPUTH
IPAaBUABHOCTb 3TOTO PEIEHHSA [IPH MOMOIH TAKMX CITYTHHKOB, KaK KOC-
MHIecKui Teaeckon Xa00Aa. TH TEACCKOTIBY, B CBOIO OYEPEAb, TTO3BOAS-
0T HaM OTBETHTb Ha BOTIPOC, KOTOPDIH 3aA210T ke AeTU: «Kak aaaeko
OT HaC Camas Aarekas 38e3aa¢ M uto AeKHT 332 CaMO AQACKOR 3BE3A0F? »
HT06b) OTBETHTH Ha 3TH BOIPOCHL, ACTPOHOMEI 3aNPOrPaMMHPOBAAY
KOCMUHECKII TeAeCKON Xa00Aa AASL pellIeHHs] UCTOPUYECKON 3aAATH ~—
3aCHATD CaAMYIO OTAAACHHYI0 TOUKY Beeaenroit. Aas Toro 4To6b1 yAOBUTS
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4pe3BBIYANHO CAabble CHIHAAB U3 OTAaAeHHe#umMx yroakos Kocmoca,
TEAECKOITY NPEACTONAO BbITOAHHTD OeCIIpetieAeHTHYIO PaboTy: OHITh Ha-
fIpaBACHHHIM B OAHY U TY JKe TOYKY B HeOe paaoMm ¢ cospesaneM OpHoHa
Ha IPOTAKEHUH HECKOABKMX COTEH 4ACOB, YTO TPEOOBAAO TOUHENUIER
HACTPONKH TEAECKOIIA Ha [IPOTSDKEHHIH 9eTHPEX COTEH 000POTOB 3eMAM.
TTpoeKT BbIA CTOAD CAOXKEH, UTO €ro BHINOAHEHHE PACTSAHYAOCH HoAee YeM
Ha "JeThipe MecsLa.

B 2004 roay Ha nepBbIX TOAOCAX Fa3eT BCErO MHPA ObiAd OITyOAHKOB2-
Ha oumeaomasiomas pororpadus. Ha meit — ckomaenue aecstu rhicsu
PAHHIX FAAAKTHK, BOSHHKILMX U3 Xaoca Boasworo Bapuisa. «Bosmoxao,
HaM AOBEAOCH YBHAETb KOHEL Ha4aAa», — 3agBHMA Auton Koykemoyp
u3 Hayynoro uuCTHTYTa KOCMHYeckoro Teaeckona. Ha pororpadun
H300paXeHO DeCOPSAOUHOE CKOTACHHE POXKAJIOMHXCS FAAAKTHK Ha
paccTosAHuK OoAee 13 MAPA CBETOBBIX AeT OT 3eMAH — TO €CTb MOHa-
A0DMAOCE BoAee 13 MAPA CBETOBBIX AET AASL TOIO, 4TOOBI NX CBET AOCTUT
3emau. [lockoasky camoit Bceaennoi aumb 13,7 MapA Aert, 310 03HadaeT,
YTO TAAAKTHKYM CHOPMHPOBAAMCE TIPUMEPHO YePed HOAMMAAMAPAA AET
1tocAe BO3HHKHOBeHHs BceAeHHOM, KOTAQ niepBbie 3BE3ABI M FAAAKTH-
KU POXKAAAKMCH U3 «KUMALIEro OYAbOHA» [A30B, OCTABIIMXCS [IOCAE
Boasmoro Bapsisa. «Xabba NEePEHOCHT HaC Ha PaCCTOSHME, OTKYAQ KaM-
HeM AOKHMHYTb A0 boabmoro Baprisa», — 3asBua actporoM Maccumo
CryBaBeAAu 13 TOTO 3Ke MHCTHTYTA.

Ho TyT BO3HHKAET BOTIPOC: YTO ASKHT 32 MPEACAAMH CAMOT AQACKOR
rarakTuku? ITpn BHMMaTeAbHOM paccCMOTpEHHH 3TOM 3aMevaTeAbHOR
¢poTorpaduu CTAHOBHUTCA MOHATHO, UTO MEXAY FAAAKTHKAMH — AHILb
TbMa. FIMeHHO 3Ta ThMa ABASCTCA MPUHMHOM TOTO, YTO HOYHOE Hebo —
gepHOe. JTO MOCACAHSS FPAHMIIA, 32 KOTOPOM MBI HE BUAHM CBETA AAAD-
HHX 3Be3A. (OAHAKO 3Ta «ThMa> M CaMa ABASIETCS PEAUKTOBBIM MUKPOBOA-
HOBBIM H3AyYeHHeM. Taknm 00pas’oM, OKOHYaTeAbHbT OTBET Ha BOTIPOC,
oYeMy HOUHOE HeOO YepHOe, TAKOB: Ha CAMOM AeAC HOYHOE HeDOo coBceM
re ueproe. (Ecau 6br HAIM rAasa KaKHM-TO 06PAa3OM MOTAM BOCHIPHHU-
MaTh MUKPOBOAHOBOE H3AYYEHHE, 2 HE TOABKO BUAMMBIH CIIEKTP, Mbl Obl:
YBHACAHN H3AYHEHHE, TOPOXAEHHOE boAbMM B3phisoM n Harloanstowee
HouHOe He00. B kakoM-T0 cMbIcae, uasyucHue boabworo Bapesa no-
ABAAETCSH KUKAYI0 HOub. ECArt ObI HalllM rAa3a MOTAM YAQBAMBATH MHUKPO-
BOAHDI, Mbl Obl YBHAEAM, YTO 32 CAMOH AAACKOW 3BE3A0H o6peraeTc51 CaMoO
TBOpEHXe. )
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IHHIITe HH-MATEKHHK

3axoHbl, OTKphiThie HBIOTOHOM, Tak XOpOIIO 00BACHIAN MHP, 4TO Ha-
yKe MOHAAOOHAOCH HoAee ABYXCOT A€T, 4TOOBI CAEAATH OYEpPEAHOH Ce-
pbe3Hb mrar. JTOT Iar OblA CBsi3aH ¢ paboTOR Aapbepra JMHIITEHH.
Hayano ero xappepsl HHKak Be IPeABELIAAO TAKOH PEBOAIOLIMH B HayKe.
[Toayums creness 6akaraspa B [Toautexmiraeckom uHcturyTe B Lltopixe
(iseruapus), 8 1900 roay, DiinmTeiH 06HAPYXHA, 4TO MOAYHMTH pabo-
Ty HeT HHKAKO#M Haaexkabl. Ero kappepy paspymuau ero e npefiopasaTte-
AH, He AI0OHBIIIME CAMOHAAESHHOIO AEP3KOIO CTYAEHTA, KOTOPHII YaCTO
CpBIBaA 3aHATHA. TOCKAMBBIE Ge3BICXOAHBIE NUCbM2 CBHAETEABCTBYIOT
O TAUKEAOH ACHpeccHi. AABORPT CUMTAA CeOs HeyAQUHHKOM H TSDKEAON
00y30# AAS popHTeAeil. B 0OAHOM rOpbKOM IMChMe OH IPM3HABAACH, YTO
AKe COOMPAACS CBECTH CYETHI ¢ KH3HbI0: «Hecuacrbe Monx beaHsIx po-
AUTEACH, Y KOTOPHIX 32 CTOABKO A€T He OBLAO HH eAMHOM MHHYTBI CYaCTh4,
TSDKEAGE BCEro AABHT Ha MOM MAeuH... S AMirb 06y3a AASL POACTBEHHMKOB...
Hapepnaka 65140 Ob1 ayuine, ecau 6ol 5 BooOIIE He XUA», — C FOPEYbIO
[THCAA OH.

B oruasamu AAbOepT IoayMbiBaet © TOM, 4T00b1 GPOCHTD HAYKY H I10-
CTYTIHTB B CTPAXOBYI0 KOMITAHUIO. OH A2Ke B3SACS 32 HaCTHBIE YPOKH, HO
nocnopua ¢ paboroaareaem u ero yoarau. Koraa noapyra Jitsurefiua
Mriaesa Mapuk HEOKHAZHHO 3a0epeMeHeA, OH CO3HABaA, YTO pebeHOK
OCTAaHETCS He3aKOHHOPOKACHHBIM, IIOTOMY 4TO Ha eHUTBOY y HETo HeT
cpeacts. (Hukro He 3HaeT, 4TO B KOHIIE KOHIIOB CTAAO C €T0 HE3AKOHHO-
POXAeHHOI Aouepsio Auzepaas.) [ayGokoe moTpsicerue, KOTOpOE KC-
NbiTaA DHHIITEHH, KOTAQ BHE3AITHO YMep ero OTell, OCTABHAO B AyTIE He-
3KMBAIONIYIO PaHy, OT KOTOPOH OH TaK HUKOTAA M He MBACTHMACS. Y4eHbIA
BCETAA TIOMHHA, 9TO OTel YMEp, CYMTast ChiHa HEYAQUHHKOM.

Xota 1901-1902 roabt 661AM caMbIM TPYAHBIM NTEPHOAOM B SKH3HH
OHHmMTeRHA, OT 3a6BEHMA €ro CIacAd PeKOMEHAALNS COKYPCHHKa,
Mapceas ['poccmana, KOTOpDI, MOTAHYB «33 Koe-KaKHe HUTOYKH>, 0be-
CHEeYHA 3ﬁHmTeﬂHy pa60'ry CKPOMHOIO KACpPKa B [11seftjapckOM MaTeHT-
HOM 610po B Bepe.

ITapapoxcel oTHOCHTEABHOCTH

Ha nepsbiit Barasia, nareHTHOE 610po OBIAO HE caMBIM MePCNeKTHBHBIM
MECTOM, TAE MOTAA HaUaThCs BeAM4aninas co Bpemen HuroToHa peposto-
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s B dpusrike. Ho 6ban y 3700 cAykOb1 ¥ cBoM niperMymiectsa. Brictpo
Pa3AEAABINKCD C 335IBKAMM Ha TIATEHTbI, 3aTPOMOXKAABUIMMH €rO CTOA,
OFHIITENH OTKUADBAACS Ha CTYAE M [IOTPYXKAACA B ACTCKHE BOCTIOMKHA-
Hus. B MoaoaocTH ol poyea «EcTecTBeHHOHAYYHbIE KHITU AAS HAPOAQ >
Aapona bepHimreitHa, «paboTy, KOTOPYIO A POYEA, 3aTaMB ABIXaHHME>,
BCroMHHaA AAbOepT. bepHinTefiH mpeasaraA IHTATeAI0 IPEACTABHTS, UTO
TOT CACAYET MTAPAAAEABHO C IAEKTPUIECKHM TOKOM, KOTA2 TOT TIEPeAAeTCs
o npoBoaaM. B 16 aer Dinmrreits 3aaaa cebe BOTIPOC: Ha YTO Op1A OB
NOXOX Ay4 CBeTa, eCAH Obl ero MOXHO 65140 AorHaTh? OH BCDOMMHAA:
« TaKo# MPUHLAII POAMACS W3 FIAPAAOKCA, HA KOTOPBIA Sl HATOAKHYACA B
16 A€T: ecau s TOHIOCD 32 AYYOM CBETa CO CKOPOCTBIO ¢ {CKOPOCTD CBeTa
B BAKYYME), 5l AOAXKEH HabAOAATH TAKOM AYY CBET2 KAK TPOCTPAHCTBEHHO
KOAeOAIomeeC IAEKTPOMATHHTHOE HoAe B coCToRKuM naKor. OAHako,
KQKETCsl, TAKOH Belly He MOXKET CYLIeCTBOBaTh — TaK TOBOPHUT OINBIT, H
TaK FOBOPAT ypaBHeHHs MakcBeasa». B aetcTBe JfinmnTeitH cauTaA, 4TO
€CAW ABHIaTbCA NapasA€AbHO AYYYy CBETA CO CKOPOCTDIO CBETA, TO CBET
OYAET Ka3aTbcs 3aMep3IInM, ITOAOOHO 3acThBrier BoAHE. OAHAKO HUKTO
He BUAEA 3AMep3IIEro CBeTa, TAK YTO TYT SBHO 4TO-TO OBIAC He TaK.

B Hauase HOBOro BeKa CYMIECTBOBAAH B PH3KIKE ABA CTOAIIR, Ha KOTO-
PBIX IOKOHMAOCD BCE: HBIOTOHOBCKAA TEOPMS MEXAHHUKHM W IPaBUTALMH H
reopus ceeta Makcseasa. B 1860-e roap! toTaaHACKMI QUMK AsieiMc
Kaapk MakcBeaa AOKa3aa, 4TO CBET COCTOMT U3 IyABCHPYIONIUX JAEK-
TPMMECKMX Y MATHATHBIX NOAEH, MOCTOAHHO NMEPEXOAALIMX APYT B APyTa.
DHHIITEHHY >Ke NPEACTOAAO OTKPHITH, K €r0 BEAMKOMY HOTPACEHMIO, 4TO
STH ABA CTOAIIA IPOTHBOPEUAT APYT APYTY, ¥ OAHOMY U3 HYIX IIPEACTOAAQ
PYXHYTD. ‘

B ypasuenuax MakcBeasa oH 0OnapyXuA pemeHHe 3arapAky, KOTOpas
PeCACAOBAAA €T0 Ha MPOTmKeHUK 10 AeT. JRHIITEH HalleA B HUX TO,
4TO YIyCTHA CaM MaKCBeAA: YpaBHeHHA AOKa3bIBAAM, YTO CBET Iiepe-
MEUIAETCs ¢ MOCTOAHHOM CKOPOCTBIO, MPY ITOM OBIAO COBEpILEHHO He-
BLKHO, C KAKOK CKOPOCTbIO BbI IIHITAAHCh AOTHaTh ero. CKOpocTs cBeTa
¢ ObIAQ OAMHAKOBOH BO BCEX MHEPLHAABHBIX CHCTEMAX OTCYETa (10 €crp
CHCTEMAX OTCYETA, ABUTAIOIMXCA C IOCTOSAHHON ckopocThio). Crosan
AM BBl HA MeCTe, eXaAHk AU Ha Noe3pe MAM PUMOCTMAMCD Ha MYAI{eACs
KOMETe, Bbl ObI 00A33TEAPHO YBHAEAH AyY CBETA, HECYILMACS BIIEPEAN BaC
C [MOCTOSHHOM CKOPOCThI0. HeBaxkHO, HACKOABKO OBICTPO BbI ABHIAAKCH
Op1 camut, — 0OOTHATh CBET BaM He [OA CHAY.
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Taxoe noaoxerme pea OHICTPO NPHBEAO K IOABACHUIO MHOXECTBA Ta-
paaokcos. [ IpeacTaBpTe Ha MUr aCTPOHABTA, MBITAIOMETOCA AOTHATh AYY
cBeTa. ACTPOHABT CTAPTYET Ha KOCMUYECKOM KOpabAe, H BOT OH HeceTcs
rOAOBA B FOAOBY C AydoM cBeta. Ha6aoaaTeab Ha 3eMae, CTaBUIMIY CBHAC-
TEAEM 3TOH IHIIOTETHYECKOH MOTOKHY, 3a5AB1A DObl, YTO ACTPOHABT 1 AYY
cBeTa ABUIAOTCA 60K 0 60K. OAHAKO ACTPOHABT CKa3aA Obl HEUTO HHOE, &
HMEHHO: Ay CBETa YHOCHACA OT HETO BIIEPEA, KaK €CAM Obl KOCMIYeCKHI
KOPabAb HAXOAMACA B COCTOAHHH TOKOS.

Bornipoc, BcTaBmmii nepes JHHIITEAHOM, 3aKAIOHAACA B CAGAYIOWIEM:
KaK MOT'yT ABa YEAOBEKA HACTOABKO [10-Pa3HOMY MHTEpPTIPETHPOBATh
0AHO 1 1O Xe cobbirne? Ilo Teopuu HpioToHa, Ayd cBera Bceraa MOX-
HO AOPHATB; B MHpe MakcBeAaa 310 ObIAO HEBO3MOKHO. DUHUITEHHA
BHE3AIHO 03aPHAO, YTO yXKe B $YHAIMEHTAABHBIX OCHOBAX PH3IMKH Ta-
HACS PYHAAMEHTRABHDINA ke U3bAR. JMHIITEHH BCIIOMUHAA, YTO BECHOM
1905 ropa «B MOe# ros0oBe paspasHacs WTOpM>. OH HAKOHeL HameA
pellIeHYe: 6pems JBUMEMCS C PASAUYHBIMY CKOPOCHHAMY 8 3ABUCUMOCTIUL OM
cxopocmu dsuxcenus. T1o cyTw, yem GbICTpee ABHIaThCs, TEM MEAACHHEE
ABHXKETCA BpeMs. Bpems He a0c0AI0THO, Kak KOraa-10 cuuTas Huoton.
Ilo HotoTomy, Bpema oaHOpOAHO BO Beer BceaeHHO# n AAMTEABHOCTD
OAHOI CeKyHADI Ha Jemae OyAeT MAGHTHYHA OAHOM cekyHAe Ha HOnurepe
nan Mapce. Hacbt a6COAIOTHO CHHXPOHH3HPOBAHH O Beek BeeaenHom
OaHako, o Bﬁmu'reﬂﬂy, PA3AMYHbIE YaACHI BO Bceaennoit MAYT C pa3ady-
HBIMH CKOPOCTAMH.

OHHINTeNH MOHSA, YTO €CAH OBl BPEMSi MOTAO MEHATHLCS B 3aBUCHMO-
CTH OT cxcopoc'.m[‘]*, TO ApPYrHe BEAHYVHBI, TAKHE, KaK AAMHA, MACcCa U
IHEPTHs, TAKKe AOAKHDB MeHsThCs. On 00HAPYXHA, YTO ueM OmicTpee
TEAO ABHMIA€TCH, TeM HOACe OHO COKPALLAETCS B HAIPABACHHHN ABYDKEHHS]
(yTO MHOTA2 Ha3bIBAIOT «COKpamieHneM AOPBHH&-@HHA)KCP&MAO.»).
[Topo6HBIM 06pasoM, UeM ObICTPEe Bbl ABUTAETECH, TEM TSKEASE BH CTa-
nosurecs. ([o CYTH, KOIA2 Bbi IPHOAM3NTECH K CKOPOCTH CBETA, BpeMA
3AMEAAMTCS AO TOAHOM OCTAHOBKH, BALIY PA3MePbl COKPATATCA AO TIOAHO-
ro HyAs, a Bailla MacCa BO3PACTeT A0 OECKOHEYHOCTH — BCE ITO HOAHBIA
abcypa. JTO MPHYMHA TOIO, YTO HEAb3S IIPEBBICHTh CBETOBOI Oapbep,
KOTOPBIH ABASIETCS CKOPOCTHBIM [IPEAEAOM BO BceaeHHO¥. )

L3

TTppaMevanus aBTopa, 060IHAYEHHEIE UPPaMy B KBAAPATHBIX CKODKAX, CM. B KOHIE KHHIH
(ctp.403).
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IJTO CTPaHHOE UCKKEeHME POCTPAHCTBA-BPEMEHH CKAOHHAO HEKOE-
rO II03Ta HATHCATD CAGAYIOTIEE:

JKua-6biA napers mo nmern Puck,
®extys, oH ObIA Kpatie OMCTP,

M Tax 6p1A OH GBICTP BO BARACHHH,
Yro PunipxépasbA0OBO COKpallleHHE
HpeBpaTqu PRIHpY B AUCK.

[Toaobro TOMy Kak npopuis HptoToHa ofbeAHHNA 3eMHYIO H He-
becuyto gusnky, Inmrenn 06beaunnA Bpems u npoctpanctso. Ho
OH TAKXKe MOKA32A, YTO MATEPHUS U SHEPrusl B3IAUMOCBSA3AHb M IOTOMY
MOTYT NTEPEXOAHTD APYT B Apyra. Ecan 06beKT craHOBHTCS TeM Tsvkeaee,
qeM GbICTpee OH ABHKETCS, 3T0 O3HAYACT, 4TO IHEPTHA ABHKEHUA TPAHC-
dopmupyercs B marepmio. QbparHoe Takke CPaBEAAMBO — MaTepus
MOXET ObiTh IPe0bpa3oBaHa B IHEPIHI0. IAHIUITEAH ITOACYUTAA, CKOABKO
aHeprun byaer npeobpasosaso B Marepmo, M BbiBea Gopmyay E = mc?, To
eCTb ADKE KPOLIEYHOE KOAMYECTBO MATePUH M YMHOMKAETCA Ha OTpOM-
HOE YMCAO (KBaApAT CKOPOCTH CBETa) IPH NPeBpalleHHH B aHepriio E.
Takum 06pasom, 6blA 0OHAPYKeH TaMHCTBEHHBLA MCTOYHMK SHEPrHM
3BE3A — MM OKa33A0Ch IPeoOPA3OBaHUEe MATEPHH B 3HEPTHIO COTAACHO
YPaBHEHHIO, KOTOPOE cnpaBearuBo ass Beed Beeaennon. Taiiny 3pesp,
OKa32A0CH BO3IMOKHBIM PACKPBITh BAArOAIPs IPOCTOMY YTBEPIKAECHHIO,
YTO CKOPOCTb CBETA OAMHAKOBA BO BCEX MHEPIUAABHBIX CHCTEMAX OT-
cYeTa.

Tak, kak koraa-1o HoloTon, D¥iniuTess 13MeHMA Ham B3rASA Ha IOA-
MOCTKH Xy3Hu. B mupe HbloToOHa Bce akTephl TOYHO 3HAAH, KOTOPDIFA Yac
M KaK U3MePAETCA PCCTOAHHE. XOA BPEMEHH H PasMephl CLieHh HUKOTAQ
He MeHAAMCh. Ho OTHOCHTEABHOCTS MMPUHECAd HAM MPHYYAAUBOE HO-
HHMaHHe MPOCTPaHCTBA U BpeMeRu. Bo BeeaeHHOM JfHMTeHa HApyy-
Hbl€ YaChl KOKAOTO aKTepa ITOKA3bIBAIOT CBOE BpeMA. ITO 03HAYAET, YTO
CBEPUTb BCE YaChl, THKAIOIIHE Ha CrieHe, HeBO3MOXHO. Ha peneTuumo,
HA3HAYEHHYIO B TIOAAEHS, Pa3HbIe aKTepbl ABATCA B pasHoe spems. M Bo-
ob1me, KOTAA AKTEPbE OEraloT 1O CLieHe, MPOHCXOAAT BellK HeOOBIKHOBEH-
Hble. JeM ObicTpee OHM ABUTAIOTCS, TeM MEAAEHHEE TUKAIOT MX 4aCht U TEM
60ACE TKEABIMH U IAOCKMMH CTAHOBATCS X TéAR.

FlorpeGosaancs roapl, 4To0b1 HIMPOKOE HAayYHOE COOONIECTBO NPH-
HAAO B3TASIAB O¥HIITeHA. Ho caM JAHIITERH He CTOSA Ha MecTe; OH
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XOTeA IPMMEHHMTD CBOIO HOBYEO TEOPHIO OTHOCHTEABHOCTH K CaMOid rpa-
suTanuy, OH 0CO3HABAA BCIO CAOXKHOCTD CBOETO IPEATIPHATHA — B OAU-
HOUKY 33HHMATHCH CaMO¥ NPOTPECCUBHON M « TSDKEACHHOH » TeopHen
CBOETO BPeMeHH, TOYHee, onepesxaronied cBoe speMa. Makc I1aank, cos-
AATEAb KBAHTOBOI TeOPHH, TIpeAocTeperas JiHmTelHa: «Kak crapmmit
APYT 51 AOAXKEH [IpeAynpeAuTs Test, 4To0bl Thl He AeA2a 3TOrO, HbO, BO-
IepBbIX, ThI He AODBEIBCSA YCIIEXa, 2 AAKE €CAH U AOOBEIIbCH, HUKTO Tebe
HE [IOBEPHT >,

OHMHWTENH IOHKMAA, 9TO €rO HOBAs TEOPHA OTHOCUTEAbHOCTH
paspymaaa Teopuio rpasurauud Hororona. Ilo HeioTony, rpasuranna
pacrnpocTpassack o Beceaennoit Mraopenno. Ho TyT Bo3Hukaer Bo-
MPOC, KOTOPBIA HHOTAQ 3aARI0T Adxke AeTH: «'ITo Oyaer, ecan CoaHuie He-
ge3neT?» [Io HrloToRy, Bca BeeaeHHas TyT Xe cTaHeT CBHAETeABHHLEH
ucyeanopeHus Coanna. Ho 1o Teopun 0oTHOCHTEABHOCTH 3TO HEBO3-
MOXHO, MOCKOABKY HEGOPMaliys 06 MCHe3HOBeHMM 3BE3Ab! OrPaHHYeHa
ckopocTpio gpera. COraacHO TEOpHHM OTHOCHTEABHOCTH, BHE3AMHOe
ncyesHoBeHye COAHIIA BBI3BAAO OBl CPEPHUECKYI0 YAAPHYIO BOAHY Ipa-
BHTALHM, PaCIPOCTPAHAIIIYIOCH BO BCE CTOPOHBI CO CKOPOCTEBIO CBETA.
Habaroaarean, Haxoasmuecs ¢ BHEIIHE A CTOPOHbI YAAPHOH B3PHIBHOM
BOAHbI, CKa3aAH 031, uT0 COAHLIE IPOAOAXKAET CBETATD, TIOCKOABKY IPaBU-
TALA eLle He YCIleAa AoCTHYb MX. Ho HabAI0AaTeA BEYTPH BOAHBI CKA3aA
6nl, 910 COAHUE HCHEIN0. AAS paspeiteRus 3TOA NPOHAEMB DHHIITERH
BB€A COBEPLIEHHO HOBbIE IOHATUS IPOCTPAHCTBA M BPEMEHH.

CrAa Kak HCKpHBAEHHE IIPOCTPAHCTBA

HpioToH noHMMaA IPOCTPAHCTBO U BpeMSs KaK OrPOMHYIO ITYCTYIO apexy,
TA€ COOBITHA IPOHCXOAAT B COOTBETCTBUM C €r0 3aKOHAMM MEXAHHKI.
Korsa-ro cuena 6bira nmoaxa yyaec v TaitH, HO, IO CYIHECTBY, OCTABAAACH
HHEPTHOM M HETIOABHIKHOH, AHIIb TIACCMBHOH CBHACTEABHULIEH PUTYaAb-
HOTO TaHLA NpHpoAbl. OaHaKO DHHILITEHH MTEePeBEPHYA 3TO NMPEACTaBAE-
HHe, AAq DiiHuITelHa caMa clleHa CTAaHOBUTCA BKHOM COCTRBASIOIMEH
*ku3HH. Bo Beeaennoi OtinmrTeiina mpoCTpaHCTBO M BpeMs Yke He ObiAn
CTATMYHOH CLIEHOM, KaK MIPEATIOAATAA (u npe,mucm;u) Hyioton, — onu
NPHOOPEAH AMHAMUYIHOCTE, M3THOAAHCD M U3BUBAAMCH IPHYIYAAUBBIM
obpasom. TlpeacTaBbre, YTo ClueHy KH3HH 3aMeHHMA OATYT, HA KOTOPOM
RCe aKTepHl MATKO POCEAAIOT 10A cobcTBeHHbM BecoM. I Ipy TakoM no-
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AOXKEHUM AGA MBI YBUAHM, YTO CUEHA CTAHOBUTCA CTOAD )K€ BAXKHOM, KaK
¥ aKTEpBL.

I'lpeacrasbre, 4T0 Ha KPOBATh TOAOKHAH IIAP AASL HTPHI B GOYAMHI 1
OH MSFKO YTOMAET B MaTpace. Tenepp MOATOAKHUTE HEOOABIIOHN MAPHK
10 MCKPHBAEHHOS moBepxHOCTH Marpaca. [ilapuk Oyaer aBurarbes.
Helotonuanel, yBHAeB ¢ 60ABIIOr0 pacCTOSHNSA MIAPHK, OTHOAROIINH
60AbIIOH n1ap, npHIeA Obi K BHIBOAY, YTO CYMieCTBYeT HeKas TAMHCTBEH-
HaA CHAQ, C KOTOPO# AP AAsl HIPbl B DOYAUHT BO3AEHCTBYET Ha MAAEHb-
xkudi maprk. OH ckasaa Obl, 4TO MIap AAst HOYAMHra MTHOBEHHO BO3AET-
CTBYeT Ha MaACHbKM INAPUK, NPATAIMBAS IO K HEHTPY.

AAS pEASTHRICTA, KOTOPbLA HAOAIOAZET ABIDKEHIE IAPHK C OAMIKOFO
PacETOSHNSA, COBEPIIEHHO SICHO, YTO HHKAKOH CHABI HE CYIeCTBYET BOOO-
me. ECTh Anms nckpyBAeHHE MaTpaca, KOTOPOE Y 3aCTaBASET IAPHK ABH-
rarbcs 110 KpuBoi. OH ropopur: «IIpu geM TyT npuTsbKesmne? EcTh Anmb
AABAEHHE, KOTOpPOE OKa3biBaeT MATPAC Ha MAACHbKMI wapuk. Teneps
BO3bMEM BMECTO IIAPHKA 3eMAl0, BMecTO 6oabioro mapa — Coane, a
BMecTO MaTpaca — KocMoc, M Mbl ToviMeM, UTo 3eMAS ABLDKETCS BOKPYT
Coanta He M3-3a rpaBUTAIIHOHHOTO MPUTSLKEHMS, a oToMY, uTo CoaHlle
MCKQXKAET KOCMHYECKOE IPOCTPAHCTBO BOKPYT 3€MAH M TEM CO3AAET AAB-
AEHHE, 3ACTABAAIONIEE 3EMAIO ABUTATHCS TIO OKPYXXHOCTH,

TaxuM 06pa3oM, SAHIITENH MPHLIEA K BHBOAY, TTO IPABHTALHA O0AB-
1€ IOX0Xa HA MATEPHIO, HEXKEAH HA HEBUAHMYIO CHAY, AEHCTBYIOLIYIO
MrHOBEHHO B fpeaeaax Bceii Bceaennoi. Ecan 6rcTpo BeTpsxusarh
MATePHIO, TO 00Pa30BaBILIHeCs BOAHB! I0OECYT IO € MOBEPXHOCTH C
OIPEACACHHOM CKOPOCTHIO. DTO pa3pellaeT NapaAOKC MCHe3HyBIle-
ro Coanna. Ecau rpasuranusi — noOOYHEIA TIPOAYKT HCKPHBACHMA
MaTepHH MpPOCTPAHCTBA-BpeMenH, TO ncueaHosenne CoaHLia MOXKHO
CpaBHMTb (BEPHEMCS K MATPacy) C PE3KUAM MOACKOKOM C IOCTEAN 11apa
s arpel B 6oyaunr. Koraa MaTpac pesko Boaspamaer cebe nepponadass-
HY10 GOPMY, 10 NOBEPXHOCTH MPOCTHIHA OEryT BOAHDI, ABHIAIOUIHECS
€ OIPEACACHHON CKOPOCTBIO. TakuM 00pa3oM, CBeAA FPABHTALMIO K HC-
KPUBAEHHUIO TIPOCTPAHCTBA U BpeMeHH, JAHIITEHH CMOT MPHMHUPHTD €€ C
TeOpHeld OTHOCHTEABHOCTH.

[IpeacraBsTe cebe MypaBhs, NBITAIOMETOCH HEKATH 10 CMATOMY AUCTY
dymaru. OH OyAeT lepeABUraTbCsl, PACKAYMBASACH, OYATO ITbsSIHBIA MATPOC,
BACBO ¥ BTIpaBo. Mypaseit rops4o Bo3paaua 6bl, 4TO OH He NbsH, YTBEPX-
A@fl, 9TO €ro Ka4aeT TAMHCTBEHHAI CHAQ, ACPras TO BAEBO, TO BHPABO.
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AAs MypaBbA 3TO HUYeM He 3a[IOAHEHHOe MPOCTPAHCTBO MMOAHO TaMH-
CTBEHHbIX CHA, MEIIAIOWIXX eMy HATH npamo. OAHAKO, AfAA Ha MyPaBbs
¢ GAM3KOTO PAcCTORAHMS, Mbl BHAMM, MTO HUKAKasi CHAQ €T0 He TAHeT. Ero
«TOAKAIOT» CKAJAKHM MATOPO AWCTa Oymaryt. Cyapl, BO3ACHCTBYIOUIME Ha
MYPaBbsi, — 3TO BCEro AMIb HAAIO3HS, BbI3BAHHAS HCKPHBACHHUCM IIPO-
CTpancTBa. BospeACTBHIE CHAD — HA CAMOM AA€ AMISIh «TOAYOK>», KOTAA
OH MepemarnBaeT Yepes CKAIAKY 6yMaru. ApyruMu cAOBaMM, He rpaBUTa-
Lis IPHTATHBAET, A IPOCTPAHCTBO OTTAAKHBACT.

B 1915 roay DfiHmTefHy HaKOHEL YyAAAOCh 3aBEPIIMTD TO, 4TO OH
Ha3BaA obuief TeopHelt OTHOCHTEABHOCTH, H 3TO CTaAO PYyHAAMEHTOM,
Ha KOTOPOM NIOKOMTCA BCA KOCMOAOTMA. B 3TOM YAUBUTEABHON KapTHHe
MMpa CPABUTALINS BHICTYIIAET HE KAK HE3aBUCHUMAsA CUAQ, 3TIOAHSIOAS
Bceaennyio, a kak BUAMMBIA 3PPEKT HCKPHUBACHHMS MaTePUH MTPOCTPaH-
cTea-ppeMeny. Teopua JinmTenna 6p1A2 Tak BCEOOBEMAIOIA, UTO
TTOABITOXUTD €€ My MPHILAOCH B AAMHHIOWEM YpasHenuu. B aTok Oae-
CTsmelt HOBOH TEOPUH CTENEHb HCKPUBAECHHUS NPOCTPAHCTBA U BPEMEHH
ONPEAEASIAACH KOAMYECTBOM MATEPUI ¥ IHCPIHH, COACPHKAINNXCH B HMX.
IIpeactabbre, 40 B NPYA bpochan xaMens. I lo mosepxnocTy npyaa noii-
AeT pAabb, Bri3BaHHAS ITapeHHeM KaMHsl, YeM 6oabuie kameHn, Tem Ooaee
HEPOBHOM CTaHeT HOBEPXHOCTb MpyA2. [Toxoxum o6pasom, uem Goabwe
3B€3A3, TEM CHAbHEE MCKPMBACHHME [IPOCTPAHCTBA-BPEMEHH, OKPYXaK0-
[L{ET0 3BE3AY.

PoxxpeHHe KOCMOAOTHH

DABIOTEAH NOMBITAACH UCTIOAB30OBATh MOAOOHDILA IPHHUMIT AAR OTMUCA-
HHa BceAeBHOM Kak IEAOCTHOTO 06pa3013aﬁm. Ero osxma2A0 CTOAKHOBE-
Hue ¢ napaaokcom Bentau. B 1920-e roast 00ABIIMHCTBO aCTPOHOMOB Be-
prao B To, uto Beeaennas oaHopoaHa u cratuuta. [ToatoMy Sinimrenu
OTTAAKHMBAACS OT SIPEAIIOAOKEHHA, 4TO BeeAeHHas OAHOPOARO 3amoA-
HeHa ThIAbIO U 3Be3paMu. B oano# na moaeaen Beceaennas cpasnuBaetcs
C DOABILIMM BO3AYITHBIM HIAPOM HAM MBIABHbIM Ity3blpeM. Mui sxuBeM Ha
€ro NOBEPXHOCTH. 3BE3AbI Y rAAAKTHKH, KOTOPHIE Mbi BAAMM BOKPYT Ceds,
MOXXHO CPABHHTb C TOYKaMH, HAPMCOBAHHDIMH HA OBEPXHOCTH BO3AYII-
HOTO MIapHKa.

K cBoeMy yanBaenuio, BCAKHi pas, KOrAa SHHINTERH BITAACS PELIUTD
COOCTBEHHbIE YpaBHEHMS, OH IPUXOANA K BRBOAY, TO Beeaentas auua-
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MMYHA. Y4eHbI CTOAKHYACA C TO¥ CAMO# IipOOAEMON, KOTOPYIO CPOpMY-
aupoBaa benrau 6oaee yeM 3a ABa cToaeTHA A0 TOTO. I TOCKOABKY rpaBy-
TALi¥isi BCEFAQ TIPHTSAIABAET H HHKOTAQ HE OTTAAKYBAET, OTpaHHICHHOE
KOAMYECTBO 3BE3A AOAKHO B30PBATHCA B OTHEHHOM KaTakAnaMe. OaHako
3TO MPOTUBOPEUHAO FOCFIOACTBYIOMEMY B Hadaae XX BeKa MHEHMIO, TAa-
CHBIUEMY, 9TO BCeAeHHas KaK Pa3 CTaTHYHA M OAHOPOAHA.

HecMoTpa Ha BCio CBOIO peBOAIOLIMOHHOCTD, JMHIITEHH He MOT 110-
BEpPUTB, 4T0 Breaennas moxer aBurarsca. Iloaobno Hetotony u muo-
KECTBY OCTAAbHBIX Y4EHbIX, JHHHTENH BEPUA B CTATHIHYIO BeeAeHHyro.
Tak, B 1917 roay DJitHwuTeRH Obla BBIHYKACH BBECTH B CBON YPABHEHHA
HOBBUA YA€H, HEKHMI «TIONPaBOYHBI MHOXXHTEAb>>, OH BBOAHA B CBOIO
TEOPHIO HOBYIO, «aHTHI PaBUTALMOHHYIO» CHMAY, KOTOPas TOAKAAa 3B€3-
ABI TIPOYb APYT OT APYra. JHHIITEHH HA3BAA €€ «KOCMOAOTHYECKOH
KOHCTaHTOW>, K OHA BHITAJACAA «TAAKMM YTEHKOM >, 3AIIO3AIABIM ADTIOA-
HEHUEM K eT0 TeOpHH. JHHINTEHH 0€3 AOCTATOYHBIX HA TO OCHOBAHHMH,
4TOOR NOAHOCTBIO HEMTPAAKM3OBATD CHABI [PABUTALIMY, BBEA aHTHIPaBH-
Tal{HI0, CO3AaBas TEM CaMbIM CTaTHYHYIO Beeaennyio. ApyruMu caoBamH,
Bceaennas crara crarnunoi mpocTo no BoAe DAHIITEMHA: BHYTPeHHee
cokpauienue BceaeHno# Gaaroaaps rpaBMTALMM HEHATPAAM3OBAAOCD
BHELUHEN CHAOH TEMHOH SHEPrHH. (Ha npoTmkenHy 70 AeT 9Ta aHTHIpa-
BUTALIMOHHAS CHAA CYMTAAACH B PH3IHKE YEM-TO BPOAE CHPOTDI, BIIAOTh AO
OTKPBITUH IOCACAHUX AET.)

B 1917 roay roasasiackuii gpuank Buasem ae Catrep npearoxma ense
OAHO peILEHHE AAR YPaBHEHHE JAHIITEAN, rae Bceaeknas obiAa Becko-
HEYHOH U IOAHOCTHIO AMIIIeHHON BCako MaTepud. [ lo cyrw, Beeaennas
© COCTOSIAQ TOABKO M3 SHEPTHH, COALPXKAleHCS B BaKyyMe, — KOCMOAO-
CMYEeCKO¥M KOHCTAHTBI. ITOH YACTOM AHTHUIPABHTALIMOHHOM CHABL ObIAO
AOCTATOYHO, YTOOBI BBI3BATh CTPEMUTEABHOE SKCIIOHEHIIHAABHOE Pacilin-
penue Beeaenson. Aae be3 BCAKOA MaTepHH 3Ta TeMHas IHEPTHA MOTAA
Co3aaTh pacuidpsiomyiocs Beeaennyro. _

Teneps nepea pusuxamu scTasa pvaemma. Bo Beeaentos OfHiTena
CYWecTBOBaAd MaTepus, HO He 6ba0 ABkenus. Bo BceaenHot ae
CurTepa Ob1A0 ABHKEHHE, HO He CyliecTBOBaAO MaTepuk. Bo Beeaennot
JHHIHTEHMHA KOCMOAOTHYECKAA KOHCTAHTA OKa3aAaCh HEOOXOANMON AAS
HEMTPaAH3ALIUM IPABUTATMOHHOIO NIPUTSDKEHHS M CO3AAHHA CTAaTHYHOM
Bceaennoit. Bo Beceaennon ae Currepa 0AHOM KOCMOAOTHYECKO# KOH-
CTAHTBI OBIAO AOCTATOYHO AAS CO3AAHMA paciuxpsowencs BeeserHoH.
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B 1919 roay aBe KOMaHAB Y4EHBIX TOATBCPAMAK ITPEACKA3aHHMe JHHINTENHA, ITO
CBET AAACKOH 3BE3ABI OYAET MCKPHBASTHCS, IIPOXOAA BOAH3N CoaHlja.
Takum 06pa3om, GyAeT Ka3aThCs, YTO 3B€3A2 HECKOABKO M3MEHHAA CBOE MOACKEHHE
B POCTPAHCTBE, IpHTATHBaeMas COAHLIEM. 3TO TIPOHCXOAHT NOTOMY,
yro COAHIIE NCKPUBASET TPOCTPRHCTBO-BPEMS, OKPYIKAIOIIEE ero.
Taxum 06pa3om, rpaBHTaLMA He « IPHTATHBAET >,
7O IIPOCTPAHCTBO «TOAKAeT>.

B xonue xoHuos B 1919 roay, koraa Espona, saaeunsas passl, nbita-
Aach BHIOpaThCa M3-NoA pywH HepBoit MMPOBOH BOWHBL, 10 BCeMy MUPY
OBIAH Pa30CAAHBI KOMAHADI YUEHDBEX-ACTPOHOMOB AASL IPOBEPKH HOBOM
TeOPUH IMHITEMHA. DRHIITEAH IIPEATIOAOXKHA, YTO HCKPHBACHUE HPO-
cTpaHcTBa-BpeMent CoABuieM OYAET AOCTATOUHBIM AAS MCKPHBACHUS
3Be3pHOro cgeTa, npoxoadmero Boausy Cosnna. Beansnny mckprsae-
HH4 3BE3AHOTO CBETa MOXHO OBLAO TOYHO IIOACYHTATb, HOAOOHO TOMY Kak

_MOXXHO BRIMHCAWTB, HACKOABKO CTEKAO MCKpHBAsieT cBeT. Ho mockoasky
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aHeM cusaMe (COAHIIA CKPBIBAET BCE 3BE3ABL AAS [IPOBEAEHHA pemiaiolme-
ro 9KCHEPHMEHTA YIEHBM MPUUIAOCh XAATh HACTYIIACHUS COAHEYHOTO
3aTMEHMS.

I'pynma, BosraaBaseMas OpUTaHCKHAM acTpodu3uxoM ApTypom
OAAMHITOHOM, OTHPaBHAACh Ha ocTpoB [ Ipuncyny B [BiHeHCKOM 3aAH-
Be {y nobepexns 3anaanoi A(ppmcu), YTOODI 3aTeYATACTh HCKPHBACHUE
cBeTa 3Be34 BOKPYT COAHII2 BO BpeMs OYAYIIIETO COAHEYHOTO 3aTMEHHUA.
Apyras kOMaHAa MOA pyKoBoacTBOM DEAPI0 KpoMMeanna orrpasuaach
B aepeBHI0 Cobpaab B Cebeproit bpasmann. CobparHbie MU AaHHbIE
CBMAETEABCTBOBAAH, YTO CPEAHSS BEAHMMHA OTKAOHEHHA 3BE3AHOTO CBe-
Ta paBHAeTCs 1,79 CEKYHABL AyTH, 9TO BNIOAHE COOTHOCHAOCD C ITPEACKA-
3aHHOM DUHMTENHOM 1,74 AyTOBOM CeKyHABI (HETOUHOCTD OBBACHAAACD
NOTPEIIHOCTBIO M3MEPEHHH B X0AL 3Kcnepymema). MupiME caoBaMy,
CRET ACHICTBATEARHO MCKPHUBAAACS BOAU3K Coanrta. ITospsee DpAHHITOH
3a5BMA, YTO NPOBEPKA TEOPHU OHMHINTENHA CTAAQ OAHMM M3 BEAMYAHIIMX
MOMEHTOB €TI0 XXU3HH.

6 Hos6pa 1919 roaa Ha coBmecTHOM 3aceaannu Kopoaesckoro
obmecrsa U KopoaeBckoro actponommdeckoro obmecrsa B AOHAOHE
HOOeAEBCKHI AaypeaT u npesuaeHT Kopoaesckoro obigectsa Ak, Ax.
TOMCOH TOPSKECTBEHHO OOBABUA, 4TO 3TO «OAHO M3 BEAUYAIIIHX AOCTH-
KEHHI B ICTOPHH 4EAOBEYECKOH MBICAH. JTO OTKPBITHE HE OTAAACHHOIO
OCTPOBA, & LICAOrO KOHTMHEHTA HOBBIX HAYYHBIX UAEH. DTO Beandakiiliee
OTKPBITHE B 00AACTH IPaBUTALMH C Tex nop, kak Hetoron chopmyanpo-
BaA CBOM 3aKOHBI>».

(TTo Aeremae, nosAHEE HEKNI PEIOPTEP CIPOCHA JAAMHITOHA:
«XOAST CAYXH, 9TO BO BCEM MHpe AMIIb TPOE NOHMMAIOT TEOPUIO
JpHmTerHa. Bol, AOAXHO OBITE, OAMH M3 HUX>». JAAHHTTOH CTOSA, HH IO-
BOPS HH CAOBA, Y periopTep A00aBua: «He ckpoMuudaiire, JAAMHITOH>.
OAAMHITOH MOXKAA NA€YAMH M OTBETHA: «S BOBCe He CKpOMHMYAIO.
A npocTo 3aAyMAACSH, KTO XKe MOXKET OBITh TPETEHM>.)

Ha caeayromuii AeHb AOHAOHCKAS « TaMC> BBIIIAA ¢ CEHCALIMOHHBIM
3aroaoBkoM: «<Hayunas pesoatorma — Hosas Teopus Beeaennoit —
Haeu HproTOH2 HM3BEpPrHYTBI». DTOT 3aTOAOBOK OIIPEACAUA MOMEHT,
KOTAQ OMHHITEHH CTaA QHTYPOH MHPOBOTIO 3Ha4eHUs, HOCAAHLEM
3BE3A.

3asaBAeHHe OBIAO HACTOABKO OIIEAOMASIOIINM, 2 OTX0A JUHIUTERHA
ot uper HpoToHa HACTOABKO pasMKaAeH, 4TO B 00lIeCTBE BO3HMKAQ
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HEraTUBHAA PEAKLMS — ALKE BBIAAIOIHECA PUIMKH U ACTPOHOMBI OCY-

anau o1y Teopuio. B Koaymbuiickom yamsepcentere Yapaps Aeitn [yap,

MPEnOAABATEAb ACTPOHOMMH, BOTAABHA KAMTIARMIO 110 KPUTHKE TEOPHH

otHocuTeAbHOCTH, OH 00BaABHA: «S] uyBCTBYIO Cebs Tak, OyATO mpory-

~ AMIACA € AAMICOR IO CTpaHe YyAec H no0ObiBaa Ha vaenuTnH y besymnoro
[ asmmuxa».

[IpuunHa, Mo KOTOPO# TEOPHS OTHOCHUTEABHOCTH ITPOTHBOPEUUT
3APABOMY CMBICAY, 3AKAKOUAETCA HE B TOM, YTO TEOPHA OTHOCHTEADHOCTH
HEBEPHA, 4 B TOM, YTO HANI 3APABBIH CMBICA HE B COCTOAHHUM IIPEACTABUTD
peaAbHOCTb. Mb1 — cTpaHHOBaroe npouaseacuue nprHpoakl. Mui 3ace-
AfeM HeOOBIMHBIA 00 BEKT HEABIDKHMOCTH, TA€ TEMIIEPATYPa, TAOTHOCTD
H CKOPOCTH AOBOABHO YMeperHbl. OpaHaKo B «HacTosuied Beeaenuoin»
TEMIIEPATyPbl MOI'YT ObITh HEBEPOATHO BHICOKMMH B LICHTPE 3BE3AbI MAM
Ype3BbhlYaiHO HM3KMMM B OTKPBITOM KOCMOCE, 2 CYOaTOMHBIC YaCTULIbL
NPOHOCATCS B KOCMMYECKOM MIPOCTPAHCTBE CO CKOPOCTHIO, DANM3KOM K
CKOPOCTH CBETA. APYIUMM CAOBAMH, HAIll 3APaBblH CMBICA CPOpMUPO-
BAACA B KpaviHe HeobBHOA TeMHOM JacT BeeaeHHon, Ha 3eMae, a 1to-
TOMY HEYAMBHTEABHO, YTO Hall PACCYAOK HE MOXKET ITOCTHYb UCTHHHbIE
pasmepnl Beeaenno#t. [Ipobaema He B TeOpuH OTHOCUTEABHOCTH, A B
HAlleM YDEXACHHH, YTO HAll PACCYAOK B COCTOSHNUU OOBACHHTD Peasb-
HOCTD.

byaymee Bceaennon

Xots Teopus D¥HUITENHA YCNENHO O0BACHAAA TAKHE ACTPOHOMUYECKHe
ABACHH, KAK HCKPHBAEHHE 3BE3AHOTO CBeTa BOKpyr COARIIA 1t AeTKoe
cMemesue opOrTe Mepkypua, Bce je KOCMOAOrMYECKNe HPOrHO3bL
ObIAH He coBceM ACHBL [ [0AOXKeHMe BemeN B 3HAaYMTEAbHOM CTENEHH NPO-
ACHHA Pycckuit Gpu3nk AaekcaHap Opraman, OTKpBIBLIMI caMble 0DTHe
W PEAAMCTHYHbIE PelleHyis ypaBHeHHA Diutefina. M B Hanm AnM oM
PEIEHHA U3YHATCA B Kypce obmeit Teopun otnocuTeasHocTn, (On
OTKPBIA X B 1922 roay, yMep depes TPH roAR, M O €10 paboTe BCIIOMHHAH
AMMID CITYCTSL MEOTO ALT.

Teopusa Jvinmrefina B 0bweM CAydae OMHCHBACTCA PAAOM YPE3BBI-
4afIHO CAOXKHBIX YPAaBHEHHI, AAS PEIEHMs KOTOPBIX 324aCTyI0 HeoO-
xoauM KoMmbrotep. Opnaxo PpuaMan npeanoaoxkua, yro Beeaensas
AMHAMMYHA, 2 3aTeM [IPHBEA ABA YIPOIAIIIMX AOTYIICHHS ( Ha3bIBaeMbie
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«KOCMOAOTHYECKUM NPHHIMTIOM > ): BceaeHnas naoTponta (oHa Bhi-
IASAMT OAHHAKOBO BHE 3aBHCHMOCTH OT TOTO, B KAKOM HalPaBACHHH Mbl
CMOTPUM U3 AAHHO¥ TOYKM) M rOMOreHHa (OHa OAHOPOAHA, B KAKO# Obi
rouxe BceAeHHOM Mbl HI HAXOAHMAMCS ).
EcAx npuMeHHTD 3TH yIPOMIAIOUIHE AOMYLICHUA, BUAHO, YTO YPaBHe-
uus 06petator pewenus. {[To cyTu, u peurerne JiHuiTeRiHa, U peltieHKe
. ae CurTepa npeacTaBasian coboi auLIb HaCTHBIE CAYYaH Ooaee obujero
pemenus Ppuamana.) [IpumevaTeAbHO, UTO €ro peleHus 3aBUCEAH
AWIIb OT TPEX NapamMeTpos:
1. H, onpeaeasiomas ckopocts paciupenns Beeaennoit {ceroatn
ee HajbiBAIOT MOCTOSHHOM Xab6Aa B YeCTh aCTPOHOMA, KOTOPHIi
AEACTBHTEABHO M3MepHA pacmmperue Beeaennoit).

2. w (oMera), KOTOPas OMPEACASIET CPEAHIOIO TIAOTHOCTS MATEPHH BO
Bceaennoi.

3. A (AsM6AQ), 3HEpI¥A MyCTOrO KOCMOCA, HAY TEMHAS SHEPIUS.

MHorHne KOCMOAOTH BCIO CBOK NPO¢ecCHOHZABHYIO XHU3Hb MPO-
BEAM B TIOTIBITKAX OMPEACAMTh TOHHOE 3HAYEHHE ITHX TPeX BEAHUHH.
HeyaoBuMOe 83aMMOAEHCTBUE MEKAY ITHMM TPEMA IOCTOSHHBIMK
ompeaeasier Oyaymee passurue Hamel Beeaennoi. Hanpumep, no-
CKOABKY TPQBUTAI[HA BbIPAKAETCA CHAAMH IIPUTAKEHMSA, TO MAOTHOCTD
BeeAennoit @ AGRCTRYeT B KaUeCTBE HEKOETO TOPMO3, 3AMEAASIOLIEro
pacunpenne BeeaenHoit. TpeactaBbre, 4To BB HOAOPOCHAHN KaMekb.
B 0ObI4HBIX YCAOBHSAX TPABHTALIMSA AOCTATOYHO BEAMKA, YTOObI U3MEHHTD
ABYKEHHE KAMHS, KOTOPHIN HaaaeT oOpaTHo Ha Jemaio. Opnako ecan
noAﬁpochb KaMeHb C AOCTaTOUYHOH CUAOM, TO OH TEPCOAOACET ACHCTBHE
rPaBUTAMM U HABCEIAA BHIPBETCA B OTKPHITHA kocmoc. [TopobHo Kam-
150, BceAcHnan nepsonavasbHO paciMpuaach 8 pesyastate boasnioro
BapeiBa, HO MaTepus, w, AeCTBYeT Ha pacuuperne Bceaennon kak
TOPMO3, TOYHO TaK )KE, Kak 3¢MHAs I'DABHTALIMA BO3ASHCTBYET B KA9eCTBE
TOPMO32 Ha NOADPOLIeHHBLA KaMex.

Teriepb AOIYCTHM, YTO A, 3HEPTHA MYCTOTO KOCMOCA, PABHA HYAIO.
ITycib w — naoTHOCTH BeeaeHHOM, paspeaeHHAsA Ha KPUTHIECKYIO TAOT-
nocTh. (Kpuruyeckas naotnocts Beeaennoit pasua npubansnteasto
.10 aroMam BoAOpOAa Ha Kybuuecknit MeTp. OHa B cpeaHeM COOTBETCTBY-
€T OAHOMY aTOMY BOAOPOAR B 06beMe Tpex 6ackeTOOABHBIX MAYEH — Ha-
CTOABKO TTyCTDIHHA BCCAEHHM.)
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YyeHble CHMTAIOT, YTO €CAM BEAMHMHA & MEHBILE EAMHUIIBI, TO BO
BceaeHHOM HEAOCTATOMHO MATEPHH, YTOOB 0OPATUTh BCIATH NEPBO-
HaYaAbHOE pacuupeHue, BraBannoe Boasmmm Bapesom. (TToso6no
MPUMEPY C TIOADPOIIEHEBIM KAMHEM: €CAM Macca 3eMAM HEAOCTATO4HO
BEAMKR, TO KAMEHb [IPEOAOACET 3eMHYI0 IPABHTALMIO H YAETHT [IpOYb.)
B pesyasrate BeeaeHRas GyaeT pacumpAThCa BEUHO, TOrPYXKasCh BACACHR-
HII XOAOA ~— TEMIIEPATYPhl ee IPUOAHILTCA K a6 COAOTHOMY Hyato. (310
PMHLMI PabOTh XOAOAUABHHKA MAM KOHAMLMOHEpal?. Pacimpssce, ra3
oxamkaaercs. Hanpumep, ras, IMpKyAMpPYIOUAH B TPYOXe Ballero KOHAM-
LIMOHEPa, PACIHPSETCA, OXADKAAA TPYOKY U Bally KOMHATY.)

Ecan pearumna w 6oabine 1, To Bo BeeaeHHO#M AOCTaTOUHO MaTepuy
Y rpaBUTALIMH, 4TOOB! B KOHIIE KOHIIOB M3MEHMTD HAaIIPaBA€HHE KOCMHYe-
CKOro pacumipenus. B pesyabrare pacunpesne Bceaennoi npekparurcs,
a 3aTeM OHa HauHer oxuMaThes. (Tak ke Kak B caydae ¢ HOAGPOLIEHHEM
KaMHeM: €CAM Macca 3eMAM AOCTATOYHO BEAHMKA, TO KaMEHb B KOHIle
KOHLIOB AOCTHTHET HAVBBICIIIEN TOUKY, 2 3aTeM CHOBA YIT2AeT Ha 3eMAK0.)
Koraa 3Be3abl ¥ TaAAKTHKH YCTPEMATCS HABCTPEY APYT APYTY, TeMnepa-
TypbL HawtyT pacti. {KkaBLY, KTO XOTb Pa3 HAKASMBAA BEAOCHIIEAHYIO
IMHY, 3Ha€T, 4TO NPU OKATHH ra3 HarpesaeTcs. Mexaxndeckas pabora

&

Pasmep
Bceaennol

L
Bpems
CywmecTsyeT Tpr BapHaHTa BO3MOXKHOTO passuTiit BceaeHHOM.

Ecan W menbie | {aA pasra 0), To Beeaensad 6yaeT POAOAXATH PACLUAPATHCH
BeYHO B1AOTE 50 Boabmoro Oxaaxaerus. Ecan @ 6oabie 1, To Beeaennasn
npuaeT k Boabmomy Cxarwio. Ecan & pasHa |, To Bceaennas — naockas u Oyaer
[POAOAXKATh PACUTHPATBCS BEYHO. (AaHHble co criyrHika WMAP mokassipaior,
4TO & 1 A B CyMMe AGIOT eAHHILY, 2 3TO 03HavaeT, uTo Bceaennas mockas,
Yro BIHCEIBAETCA B MHPAALMOHHYIO TEOPHIO. )
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HAKaYMBAHHS BO3AYXA Ipeodpasyer JHepPryio rpaBHTALUMH B TENAOBYIO
aHepruio.) B Konue KOHLOB TEMIIEPATYPH! CTaHYT HACTOABKO BBICO-
KHMH, 4TO BCAKAA XKHUIHb HCIC3IHET, 3 BO BCeAeHHOM HadHeTCa mpoLecc
«Boabmoro Cxaruss. (Actporom Ken Kpocseaa vaspsaer ator npo-
1eCC «OT CO3ARHMS K OKUTAHHIO» )

Tpertnit BapuaHT 3aKAIOMAETCA B TOM, YTO w paHseTcA 1. MubMu cao-
BaMM, AOTHOCTh BCeAeHROMN pasta KPUTHYECKOA NAOTHOCTH. B Takowm
cay9yae BceaeHHas 6aAaHCHPYeT Ha IPaHM MEXKAY ABYMS KPAHHOCTSAMH, HO
IIPH 3TOM OHa ByAeT IIPOACAKATD PACWHMPSATHCA BeaHo. { Kak Mbl yBHANM,
TOT CLiEHAPHIt PA3BHTHA BIMCHIBACTCS B MHPAALUMOHHYIO KapTHHY.)

Ecau @ menpie | (al pasta 0), 7o Bceaennas oTxphiTa, a e KpyBU3H2
OTPHIIATeAbHA, KAK KPHBH3HA ceaAa. [TapasneabHbie AHHUM HHKOEAG HE CXOAATCH, -
a BHYTPEHHHE YTAN TPEYTOABHHKA B CyMMe A210T MeHpule | 80 rpaaycos.

M maxoHewn, CywecTByeT BO3MOXHOCTD, 4TO BceaeHHas nmocae
Boabmoro CkaTus CHOBA BO3HHKHET MpU o4epearoM boabuioMm Baprise.
Ty TeOpMIo Ha3bIBAIOT TEOPHEN IyAbCHpYIOLIelt BceaeHHOM.

OpHAMAH AOKA3aA, 9TO KDKABIA H3 OMIMCAHHBIX ClIEHAPHEB Pa3BUTHA
ONpeaeAsieT KPUBH3HY NIPOCTPAHCTBA-BpeMeHU. B cayyae, ecan w MeHb-
me | u Beeaennas pacuupsiercs Beuso, o, no OpramMany, beckoHewHO He
TOABKO BpeMs, HO U IpocTpancTBo. Takyro BeeaeHHyo Ha3bBaloT «OT-
KPBITOH>, TO €CTb DECKOHeYHOH BO BpeMeHH M B pocTpaHcTse. Koraa
Opuaman noAcuMTaA KPHBH3HY Takoi BeeseHHOHM, OH obHApPYKKA, YTO
oHa oTpuuaTeAbHa. { JTO MOXOKE Ha MOBEPXHOCTb CEAAA MAH M3OTHY TOM
TpyObi. EcAu 6bl SKy4OK SKHA Ha 3TOM MOBEPXHOCTH, OH OB OOHAPYXMA,
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YTO IIAPAAAEAbHbIE AMHUH HHKOTAQ He TIEPECEKAIOTCA, A BHY TPEHHHE YTAbL
TPEYTOALHHKA B CyMMe AAI0T MeHbiire 180 rpaaycos.)

Ecau w 60abmie 1, 10 BceaeHHas B KOHIIE KOHLIOB npHaeT K boAbiiomy
Cxaruio. Bpems v npoctpancTso xoHeuHbt. PpraMaH OTKPHIA, YTO
KpUBHM3HA Tako# Bceaennoit moroxuTeAbHa (OHa moxoxa Ha ccpepy).
1, HaxoHel, ecAl w paBHAETCA 1, TO MPOCTPAHCTBO [TAOCKOE, 3 BPEMA U
POCTPAHCTBO IPAHHI] He HMEKOT.

Ecaut @ 6oabme |, T0 BeeaeHnasn samxuyTa u ee KPHABH3IHA MOAOKHTEABHA,
Kak B cepe. [TaparsreasHbIC AMHHH BCETAQ CXOASTCS, 2 BHYTPEHHHE YTAbL
TPeyTOAbHHKA B CyMMe AAI0T DoabIne 180 rpaaycos.

(P praMaH He TOAbKO IIEPBIM MPUMEHHA KOMIAEKCHBIA [IOAXOA K KOC-
MOAOTHHECKHMM YPaBHEHMAM DFHIUTENHA, OH TAKOKE NPEACTABMA Haubo-
Aee peasncTHuHY1o Bepcuio Cyaroro Ans, korua Beesennoi: ncyesner
AM OH2 B A€ACHSIIEM XOAOAE, CTOPHT Aut B boabiom Ckarnu uan e 6yaeT
TPOAOAXKATD HYAbCHPOBATb BeyHO. OTBET OMpeAeAseT s KAOUEBbIMH MNa-
pameTpamu: MAOTHOCTBIO BeeaensoH v snepruedt Bakyyma.

Ho B xaprute, napucoranron ®puamanom, suser anpa. Ecan
Bceaenuas paciunpsieTcs, 5T0 03HAYAET, YTO Y Hee AGAKHO DBIAO OBITD Ha-
12A0. Teopua DfiHiTeAiHa HHYEro He CO0bIaeT 0 MOMEHTE 3TOrO Hayaaa,
OrcyTcTBOBaA MMEHHO MOMEHT co3paumns — Boasmoi Bapsis. M sor B
KOHIIE KOHLIOB TPOE yY€HBIX IPEACTABHAM HaM yOeAHTeAbHEMIIYI0 Kap-
THHY boasmoro B3psisa.
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boanmon Bappis

Beeaennas se HpOCTO YAMBHTECABHEE, YEM MBI npe,monaraeM;
OHa YAHBHTCABHEC, YEM Mbl MOXEM [IPCAITOAOKHUTD.

Ax.B. C. Xoapenn

HTO MBI, AOAH, MIHEM B HCTOPHH COBAAHILL, — TAK ITO CTIOCOD [0IHAHKK
MMPQ, KOTOPBIH DTKPOET HaM HEYTO, BIIXOASIIEE 32 1IPCACABE AAHHBLX
OMbITR, YTO AA€T HAM 3HAHHA N OAHOBPEMEHHO HOPMHPYET HaC B CBOMX
rpeaeaax. Bor uro Hy:xHo atoasm. BoT vero npocur aymia.

Axozed Kamnbeaa

bAOKKa XKypHaaa « JaiM> oT 6 MapTa 1995 roaa ¢ Haobpaskenuem
6oAbImoN crpaabHon rarakTuxy M 100 raacuaa: «Kocmoaorus s
xaoce». KocMoaorus norpysuaace 8 cMsTeHue, IOTOMY 4TO TIOCACAHHME
AaHHsI€, TIOAYUEHHbIe ¢ IOMOILBI0 KOCMHYECKOro Teaeckomna Xab0aa,
ABHO yKa3bIBaAM HA TO, 4T0 BceAeHHast MOAOIKe, YeM e¢ CTapeMiuas 3Be3-
A, 3 3TO € HAYYHOMN TOUKM 3PEHUS HEBOIMOXKHO, AAHHbIE MOKA3LIBAAM,
470 Bo3pacT Bceaennort o1 8 A0 12 MApA A€T, B TO BpeMs Kak HEKOTOPbIe
yueHble TIPHAEPXKUBAANCH MHERMS O TOM, YTO CTapellHe 3Be3Abl HACUH-
THIBROT | 4 MAPA Aex. «Bbi He MOXKeTe OblTh Crapiie Bamei MaMOuKN >, —
npokoMMeHTHpoBaA 31oT $akT Kprcrodpep Kimnen s Apnsonckoro
YHHBEpCHUTeTA.
Ho pa3 yx Bb ipoydTaAm 3ar0AOBOK, BHIACACHHBIH XUPHBIM MPHP-
TOM, TO Bbl IIOHUMaeTe, 410 Teopus Boasmoro Bapeisa npebsisaer B
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A0OPOM 3ApaBUH. AOKa3aTeAbCTBA, OCHapuBaioime Teopuio Boasuioro
BaphiBa, OCHOBBIBAAMCh HA AQHHBIX OAHOM-EAMHCTBEHHOM raAakTHKY
M100, a Tako# MeTOA HayMHBLX UCCAEAOBAHHUE BecbMa coMHuUTeAeH. B cra-
The YTBEPKAAAOCH, YTO Opellit B TEOPHHU «CTOAb BEAMKH, YTO CKBO3b HUX
Aerxo npoiea 6p1 KocMMIecKuit KOPaOAb “IHTepNpan3” M3 Teaeceprana
“Crap Tpex"». C onopoii Ha HeoOpaboTaHHble AZHHbIE KOCMHYECKOTO
Teaeckona Xa66aa Bospact BceAeHHOM MOXHO OBIAG BEIMHUCAUTD He TOY-
Hee, 4eM ¢ 1(-20-npoLeHTHOM TIOrPeMHOCThIO,

5l cymramw, uto Teopua boabmioro Baprisa ocroBbIBaeTCa He Ha AO-
TaAKax, a Ha pesyAbrarax 06paboTKU COTEH AQHHBIX M3 HECKOABKMX MC-
TOYHHKOB, KOTOPBIE BCE BMECTE MOATBEPHKAAIOT EAUHYTO HEIPOTHUBOpE-
4MBY10 Teopuio. {B Hayxe He Bce Teopun papHo3naybL Kaxabtit MoxeT
TPEAAOKHTD CBOIO BEPCHIO CO3AAHMA BreaeHHOM, HO ITPH 9TOM HeoO-
XOAMMO, 4TODBbI TaKas TEOPHA MOTAd OOBACHUTD Pe3yAbTaThl 0bpaboTii
MHOYKECTBA CODPaHHBIX AGHHBIX, KOTOPBIE ACrKO BIIACHIBAIOTCS B TEOPHIO
Boabmoro Bapsisa.)

Tpm Beankux «p0xazateapcTBa» Teopun boasmoro Bapria ocHo-
BaHHI Ha paboTe TPOMX HEBEPOSTHO TAAAHTAMBBIX YUEHMIX, KAXKABIA U3
KOTOPBIX 3aHMMAA Beayiniee TIOAOKEHHE B TOR 00AaCTH HayKH, KOTOPO#
3aHUMAACA. ITO JaBuH Xa664, leopruit Tamos n @pea Xoiia.

3aBHH Xa664, aCTPOBOM-APHCTOKPAT

TeopeTnueckue OCHOBBI KOCMOAOTHM OBIAM 32A0XEHB JHHIITEAHOM,
4YTO K€ KACAETCA COBPEeMEHHON IKCIEPHMEHTAAPHON KOCMOAOIHH,
TO CBOMM CO3AQHHEM OHA MPAKTHUECKH MOAHOCTHIO 0053aHa JABHHY
Xab66Ay — B0o3MOXHO, BeandasimeMy actpoHoMy XX croaerns.

Xa66a POAHACA B FAyXoM MecTeuke Mapmiguaa (wrat Mnccypn).
Y CKPOMHOTO A€pEeBEHCKOTO NapHA ObIAK TeM He MeHge HOAbIlHe aMOH-
uun. OTell, aABOKAT U CTPAXOBOR areHT, YOeXAAA ero 3aHATHCA I0PH-
cnipyaeHuueit. Oasako IaBHH Ob1A TokopeH poMaramu XKioas Bepra u..
oyapoBaH 3Be3paMy. OH aAHO TAOTAA KAACCHYECKHe NMPON3BEACHUA
HAYYHOH (AHTACTUKH, TAKHE, KAK «/ABAALIATh THICAY Ab€ [0A BOAOY» M
«H3 mrymn Ha Ayny>. OH npekpacHO 60KCHPOBaA, TpeHephl YTOBapH-
BAAH JOHOLIY MPOQECCHOHAABHO 3AHUMATHC DOKCOM, YTOOBI CO Bpeme-
HEM BBIATH HA HOEAMHOK C YeMITHOHOM MHUP2 B TSUKEAOM Bece AjkeKkoM
ASKOHCOROM.
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Xa66A cymeA OAYYHTD IPECTIVKHYIO CTHIIEHANIO HMeHHM PoAca aas
n3ydeHns ropucnpyaentins B Okcdopae, Tae Havaa 0CBaMBaTh MaHEPDI
OPHTAHCKON aPHCTOKPATHYECKOH AMTHI. (On cTaA HOCHTS TBUAOBBIE
KOCTIOMBI, KYPHTb TPYOKY, AOOUBATBCS G€3YKOPHIHEHHOTO BPUTAHCKOrO
BHITOBOP2 M PACCKA3bIBATh O AYIABHBLIX IIPAMAX, XOTb U MOTOBAPUBAAH,
4TO OH HaHec HX cebe caM.) .

OaHako cuactbs Xab6a He ucribiThiBas. Ero He BAOXHOBAAAM Ipax-
AAHCKHe TIPaBOHAPYLIEHHUs U CyAeOHble MPOLIRCCH — CepALie ero C AeT- -
CTBa IPHUHAAAEXKAAO 3Be3aaM. OH HabpaAca XpabpoCcTv U KPyTO H3MEHHA
U3HP, OTTIPABUBUIMCH M3 TMKArckOro yHMBepCHTETa B 0OCEpBaTOPHIO
Maywur Yiacon B Kaanpopru, rae HaX0AHACA CaMBIit OOABILOI B MUpe
Teaeckon co 100-arfmoBbiM 3epkasoM. Hauas xappepy Tak MO3AHO,
Xa664 ouenp Toporimaca. HapepcTbiBas yIIylieHHOe Bpemst, OH CTPEMHA-
€l KaK MOXKHO ObICTpee HaiTH OTBETH Ha TAyQOuaiiilie U ApeBHEeAIHe
BOMPOChHI B RCTPOHOMUH.

B 1920-e roab Bceaennas 6p1aa yA0OHBIM MeCTe4KOM. AIOAH BepHAH,
4YTO OHA COCTOMT AMIIb U3 larakTnxu Maeynpint [TyTs, TyMaHHO#M noAo-
Cbl CBET2 B HOYHOM Hebe, HAMOMMHAIOIIEH PA3AUTOE MOAOKO. (Boobme,
CAOBO «I'aAAKTHK2 » MPOUCXOANT OT IPEYECKOTo CAOB2, 0003HAYAIONIErO
MoA0Ko.) B 1920 roay cocrosiacsa «Beauxuit cnop» Mexay acTpoHo-
mamu Xapaoy Hlesnan u Xebepom Keprucom ua Aukckon obcepsa-
ropuu. Criop mea Ha TeMy «Pasmep BceaeHHoOM>» H Kacaacs paamepoB
Tasaxrixu Maeunsit [TyTs 1 Bcenn Beeaennon B neaom. Hlesnau orcra-
HBaA TOUKY 3peHus, 4To Maeynniit I1yTh — 310 M ecTb Bca BeeaeHHas
KepTuc cuuraa, yro 3a npeaeaamut Maeyroro Iyt saxopsrcs «cnu-
paAbHble TYMAHHOCTH >, CTPaHHble, HO OYeHb KpacHBbie 00pasoBaHMs
Bpamarouieficst TymanHoi Matepuu. (Eme B XVIII 8. Mimmanyua Kant
BbICKA3BIBaA TIPEATIOAGKEHHE, YTO 3TH TYMAHHOCTH ABASIOTCA «OCTPOB-
HpMK BeeAeHHbIMI»,)

Xa664 zanHTepecoBarcs atm criopom. OcHoBHOM npobaemoit 65140
TO, 4TO ONPEACAEHHE PACCTOSHHA AO 3B€3A (M AO CEFOAHSIIHETO AHS)
SBASETCS AAA ACTPOHOMOB ABSIBOABCKM CAOXKHOM 3asavedt. fpxas, Ho
O4EeHb ARACKAS 3BE3AA MOXET BBITASACTD TOYHO TaK e, KAK TYCKAAst, HO
OAMDKHAS 3BE3A0YKA. JTa MyTaHHLA TOCAY)KHAAQ HCTOYHMKOM MHOTHX
CEPBE3HBIX CIIOPOB H IPOTHBOPEHHI B ACTPOHOMHH. AAS pellieHHs TIpo-
Gaembl Xa66ay Tpe6oBasach Tax Ha3HBAEMAs «CTAHAAPTHASA CBEYd»,
O6bEKT, KOTOPBIFA HCIYCKAeT OAHO M TO XKe KOAHYECTBO CBETa B AIOOOH
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Touke Beeaennoit. (Boobiie, 3HAUMTEABHAS SaCTh YCMAMI B COBPEMEH-
HOX ACTPOHOMUM HAPaBAeHA MMEHHO HA MIOMCK U KAAMOPOBKY TaKMX
«CTaHAIPTHbIX CBeYeH ». MHOrHe COPs! B aCTPOHOMMUH BEAYTCS HMEHHO
0 TOM, HACKOABKO B AGACTBUTEABHOCTH HAAEKHKL 3TH «CBeun».) Ecau 6w
AGACTBYTEABHO CYLIECTBOBAAA TAKA CBEYA, KOTOPAst TOPHT OAHOPOAHO
H C OAMHAKOBOM MHTEHCUBHOCTBIO B AK0O0H Touke BeeaenHow, To 3Be3aa,
CKKeM, B YeThIpE pa3a MeHee APKas, 4eM CTAHAAPTHAA, TPOCTO HAXOAH-
AACh OB1 BABOE A2AbLLIE OT 3eMAH.

OAHLXABI BEIEPOM, KOTAR Xa66a aHAAM3INPOBaA GOTOrpaduIc CrK-
PRABHOH TYMaHHOCTH AHAPOMEAD], ¥ HErO HACTYIIHA MOMEHT 03apeHUA.
OH 00HAPYXUA B HIPEACAAX TYMAHHOCTH AHAPOMEAB! PA3HOBHAHOCTb
nepeMeHHON 3Be3pn (Luedenay), UX U3ydeHNeM paHee 3aHUMAAACH
fenpuerta AUBUTT. BHAOC M3BeCTHO, YTO LePEHAD! NOCTOSHHO «pPa3-
rOPaAMCb» M MEPKAM 4epe3 ONPEACACHHbE HPOMEXYTKU BpeMeHH,
FIPH 3TOM BPEMst OAHOTO TIOAHOTO LIMKAA 32BHCEAO OT SPKOCTH IBEIABL.
Yem oHa spye, TEM AOAbUIE LMKA MyAbcaliuM. Taxum 06pasom, U3Mepus
IPOAOAKHTEABHOCTD 3TOTO LIHUKAA, MOXXHO ONPEACAHTD SIPKOCTD 3BE3-
ABI M BHYHCAMTH PACCTOAHYME AD Hee. Xa0OA NOACUMTAA, STO MepHoA
M3MeHeHNA OAecKa 3Be3abl cOCTaBASET 31,4 AHA, 4TO, K €TO 60AbIHOM)7
YAHBACHHIO, COOTBETCTBOBAAO PACCTOSHMIO B MUAAHOH CBETOBBIX A€T, A
3HAUWT, 3B€3AA HAXOAMAACH AAAEKO 32 Ipeseaamu TaaakTixn Maeumsiit
Iyrs. (Ceerammircs anck Maeunoro ITyTu HacumrriBaeT Avms 100 000
CBETOBBIX AeT B IONEPeYHHKe. AaAsHeAIYe TOACYETD! MOKA3AAHM, YTO
Xab0a A2Ke HEAOOLIGHHA AETCTBATEABHOE PACCTOSIHHE A0 AHAPOMEADL,
KOTOpOE MPHOANKAETCS K ABYM MAAAMOHAM CBETOBBIX A€T.)

IIpoBeAs TaKOM 3XCHIEPUMEHT C APYTHMH CIMPAAbHBIMA TYMAHHOCTS-
Mi1, Xa60A 0OHAPYKHA, UTO OHEE TOXKE HAXOASTCA AAACKO 33 fIPEACAAMH
TanaxTuxu Maeursiit [Ty, MiHaue roBops, €My CTaA0 SICHO, 9TO CIMPAAb-
HBI¢ TYMAHHOCTH NPEACTABASIOT COOOH MIOAHONPABHBIE «OCTPOBHBIE
BCeAeHHbIe», 3 Maeunbiit TlyTh — AvIIb 0AHA M3 MHOTHX TAAAKTHK Ha
HeOeCHOM CBOAE.

Pasmep Beeaerno# Bopoc GyxBaabHO Ha FAazax. OKas3anock, Y10 OHa
BOBCE HE COCTOHMT H3 OAHOM FAAAKTHKH, & 3a1TOAHEeHAa MHAAMOHAMH, & BO3-
MOXKHO, U MHAAHApAaMU cecTep-raaakTHK. Bmecro 100 000 ceToBBIX
AeT B monepeyHuke BeeaeHBast BAPYT CTaAa H3MePATHCA MUAAHOHAMMY, 2
BOIMOXKHO, H MEAAHRPAAMH CBETOBBIX ACT.
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Yake 0AHO 3TO OTKpHITHE OOecrteunao 61 XabbAy sakoHHOe MecTo
B MaHTeOHe BEAMKHMX acTpOHOMOB. Ho emMy caMoMy 310ro 6p1a0 Maao.
Xa60A BaMepeBaACA He IIPOCTO ONPEAEAUTD PACCTOSHHE AQ FRAAKTHK, HO
H BBIMHCAHTD, HACKOABKO ObICTPO OHH ABIDKYTCAL

IPdexr Aonnaepa n pacmupsomasncs BeceaenHas

Xab6a 3HaA, 94TO NPOCTEAWHM CIOCOOOM BHUHCAMTD CKOPOCTb OTAR-
AEHHBIX 0OBEKTOB SBAJETCA AHAAU3 U3MEHEHHIH B 3BYKE MAH CBETE, KOTO-
pBI OHM HCITYCKAIOT, TaK Ha3piBaeMoro a¢dexra Aonnaepa. Mamynn
H3AAIOT 3BYK, IPOHOCACH MO Wocce. [loantieicKHe MoAB3YIOTCS 3-
¢exrom Aornmaepa AAA BBISHCACHHA CKOPOCTH, C KOTOPOH BHI €AETe.
OnM HanpaBAAIOT Ha Baply MAUIHHY AyY AA3epa, KOTOPBIA OTPaXkaeTcs
o0paTro K moAnnerickow Mamuie. [IpoatasusupoBas nameHenye ya-
CTOTH CBETA AA3EPa, MOAMIEHCKHE MOTYT BHIMHCAMTD CKOPOCTDb BAIEro
ABHOKEHHSL.

CxaxeM, ecAH 3Be3A2 ABIDKETCS 1O HaNPaBAGHMIO K BaM, TO CBETOBbIE
BOAHbI, KOTOPBIE OHA HCITYCKACT, CKARABIBAAOTCS OAOOHO MEXaM aKKOp-
AeOHa. B pesyabrare aAnHa BOAH HCITYyCKAaeMOIO €i0 CBETA CTAHOBUTCA
kopoue. JKearas 38e3pa GyAeT Ka3aThCsl CAETKa CHHEBATOM (MOTOMY w10
BOAMBI CHHEFO LIBETa KOPOYe, UeM XkeAToro). [loaobnbM 0bpasoM, ecan
3BE3AA YAAAAETCA OT BAC, TO €€ CBETOBhIE BOAHBI PACTArHBRIOTCS, CTaHO-
BATCA AAMHHee, U JKeATas 3Be3Aa OYAET Ka3aThCs Yke KpacHoBaToM. Hem
boabme rckaxenne, TeM boabnie ckopocTs 38e3ant. Takum obpazom, ecan
Mbl 3HaeM CMElIeHHE YACTOTH 3Be3AHOTO CBEeTa, Mbi MOXEM OIIPEACAHTD
CKOPOCTb 3BE3AbI.

B 1912 roay actporom B. Caaiidpep 06HapyKHA, UTO r2AAKTHKH
YAQASIOTCSL OT 3eMAM € OTPOMHOM CKOpOCThio. Bceaennaa we mpocro
6blAa H3HAYAABHO HAMHOTO OOAbILE, YeM paHee MPEATIOAAraA0Ch, OHA
ele ¥ pacWMpsarach ¢ OrpoMHOM ckopocTbio. Ou obHapyxua, 910
TAAQKTHKH MMEIOT KPaCHOE CMEHIEHHE, A HE CHHEE, YTO BHI3BAHO YAAA€-
HueM raaakTK oT Hac. OtkpriTie Caatidpepa mokaszao, 4ro BeeaenHan
AEHCTBUTEABHO AMHAMHMYHA, A HE CTAaTHYHA, KAK npeanoaaraan Helotow
¥ DFHUTEHH.

B Te croAeTHS, YT0 yueHbIE U3YUaAU NTAPAAOKChl benTan n OAbﬁepca,
HHKTO He MPHHHUMAA BCepbes Te3HC, uTo BceAenran pacumvpsercs.
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B 1928 roay Xa66a cosepuita, MOXHO CKa3aTh, CYAbDOHOCHYIO I0E3AKY
B Toananamio, rae BctperHacs ¢ Buasemom ae Currepom. Xa664a 3aumre-
pecoBaAo npeanoaoxenme ae CHTTepa, IT0 YEM AAABHIC HAXOAMTCS Fa-
AAKTHKA, TEM ¢ DOABIIIEH CKOPOCTBIO OHA AOAXKHA ABUTaThCS. [IpeacTaBbTe
BO3AYLUHBIH IIAPUK, HA IIOBEPXHOCTH KOTOPOTO HAPUCOBAHDI FAAIKTHKH.
[To Mepe yBeAnyeHus mapuka B 06beMe «TaAAKTHKM >, PACTIOAOKEHHBIE
HEAAAEKO APYT OT APYTa, PasHOCATCS (Pa3AeTAlOTCA) B CTOPOHDbI CPaB-
HUTEABHO MeaAeHHO. HeM DArKe OHU ADPYT K APYTY, TEM MEAACHHEE OHH
B3AMMHO YAaAsti0TCA. Ho raaakTukm, Haxopsimecs AaAeKO APYT OT APYT,
PA3AETAIOTCsE 3HAYHTEABHO OBICTpee.

Ae Currep nocopetoBas XabbAy HafiTH HOATBEPXAEHME TOTO SIB-
AeHMS B COOPAHHBIX MM AQHHDIX, 4TO MOTAO OBITH AOCTHTHYTO AHAAU3OM
KPACHOrO CMELEHMs IaAaKTHK. YeM sHaYMTeAbHEee KPacCHOE CMelljeHHe
[AAAKTHXH, TeM OBICTpee OB YHOCHTCSA TIPOUD, 2 3HAUMT, TEM AAAbIE Ha-
xoputcs. (TTo Teopyu DitHinTeitHa, KpacHOe CMeiueHke GHIA0 BBIZBAHO
HE YAAACHHEM [RAAKTHKH OT 3eMAM, a, HATIPOTHMB, PACIIMPEHHEM TIPO-
CTPAHCTBA MEXAY raaakTukof H 3emaeit. I Iponcxoxaenue kpacroro
CMEIIEHHA OH OOBSICHSA TEM, YTO CBETOBRIE BOAHBI, HCITYCKaeMble AdAe-
KOH FAAAKTHKOH, YAAUHSIOTCSA B CBSI3M C PaCUIMPEHUEM IPOCTPAH TR, 4
[IOTOMY CABHIAKOTCS B KPAaCHYI0 CTOPOHY CIIEKTpa. )

3akoH Xa66aa

Bepuysmucs 8 Kaangopro, Xa66a nocaeposaa cosery ae Currepa
M MPUCTYIIHA K TOKMCKAM AOK2a3aTeAbCTB 3TOrO noroxenus. [Ipoana-
AM3NPOBaB 24 FaAAKTHKH, OH ODHAPYXKUA, UTO YeM AAABIIE HAXOAMTCA
raAaKTHKa, TeM OBbICTpee OHa OTAAAAETCA OT 3€MAM, KAK H AOKA3aA
DNHMITEHH CBOMMH pacyeTaMH. COOTHOMMEHHE CKOPOCTH U PaCCTOSHMA
6bIAO IPUOAMINTEABHO MOCTOSHEBIM. JT2 BEAUYMHA M3BECTH KK 10-
crosHHas Xab66aa, mau H. Boamoxso, mocrosunas Xab6aa apasercs
BLKHEHUIMM KOCMUYECKHM KPHUTEPHEM, ITOCKOALKY OHa BHIPAKAET CKO-
pocTh pacupenus Bceaennon.

YueHble 3aAYMaAHCh Bap TeM, 4TO ecar Bceaennas pacmmpaercs, 1o
¥ Hee HenpeMeHHO AOAKHO Dbl ObITh Hayaao. Beanmuunna, obpaThas
OCTOSHHOM Xa006Aa, TO3BOASET HAM OTIPEACAMTD TIPUDAM3UTEAbHBIN
Bo3pact Beeaennon. [IpeacTaspre, 4TO Bbi CMOTPHTE BUACO3ANNMCH B3PDI-
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Ba. BBl BHAHTE OCKOAKH, YACTAYOI(HE NIPOYb OT MECTA B3PBIBA, 1 MOXKETE
IpHMEPHO BHIYMCAHTD CKOPOCTh pacmupenus. Ho aTo Takcke o3nauaer,
YTO MOYKHO OTMOTATD [TA€HKY Ha3aA, AO TOTO MOMEHTA, KOTAQ BCE OCKOAKM
clie COCTABAAIOT EAMHOE [leAoe. 3Hasl CKOPOCTh paciIMpeHnd BeeaeHHOH,
Mbl MOXKEM [IePEeHeCTHCh Ha3ap M BHIYHCAMTD IPUMEPHO BpeMsi, KOTAA
npousoies boabmon Bapois.

{ITo nepsonasasbroii onerke Xab6aa, Bospact BceaeHHoM — 0k0AO
1,8 MApA AeT, 4TO AODGABHAO TOAOBHOM OOAM LIEABIM MOKOAEHUAM KOC-
MOAOTOB, [IOCKOABKY 3Ta [TUPpa MEHbINE, YeM MPEATIOAAraeMblii BO3PACT
3emau v 3Be3A. [OABI CIyCTst aCTPOHOMBI [IOHSAH, YTO OMKOKH, AOITY-
NIEHHbIE TIPU M3MEPEHUH CBETA OT NePeMEHHbIX Liedeup B TYMaHHOCTH
AHAPOMEAD, CTAAU IPHYHHOM HEBEPHOTO BHIYKCACHNA 3HAYEHUS OCTO-
sanHo# Xab6aa. Ilo cyTu, «Xa66A0BbI BOAHEI» 110 IOBOAY Y TOYHEHHOTO
3HaYeHNA NTOCTOAHHON Xab6Aa Oymesasn Ha NPOTSLKEHUH TIOCACAHMX
70 aet. Ha ceroassmHuii ocHn Hanfoace TOYHYIO UPPY AQIOT AAHHBIE,
noayueHnbie criytankom WMAP)

B 1931 roay B xoae TpuyM¢$aAbHOro nocelleHHs JHHIITEHHOM
obcepBaropun Maysr YuacoH oH BrepBble BcTpeTHacs ¢ Xab6aoM.
Ilprsnapas, uro Beeaennas AefiCTBUTEABIIO PACUIMPACTCA, JUHUITCHH
HA3BaA KOCMOAOTHMYECKYIO KOHCTAHTY CBOEH «BeAHYaiiled OWHOKON».
(OAH&KO ommbka JiHmTeiina crnocofHa nokoaebarb A0 OCHOBaHMS BCKO
KOCMOAOTHIO, B YeM Mbl yOEAUMCS B AQABHEIINEM, KOTAZ OYAEM FOBOPHUTD
O AQHHBIX, IIOAYYEHHBIX CO CITyTHHKA WMAP) Koraa :eHa DitHinTeiHa
OCMATPHBaAa OrpoMHyIo obcepsaropuio MayHT YuAcoH, e ckazaau, 4to
0AArOAAPS ITOMY THIAHTCKOMY TEACCKOITY MOXKHO OMPeACAHTH IEPBOHA-
YaAbHBIN BUA Beeaernoi. Muccuc DnHurredH seceao oTBeTHA: « Mokt
MY AEAGET 3TO Ha 000pOTe CTAPOro KOHBEPTa».

boasmoit B3psis

beabruficknii caamennux Koprx Aemerp, y3HaBIui 0 TeOPUH I AHIITE -
Ha, OblA O4APOBAH UAEEH, YTO U3 ITOH TEOPHH AOTHYECKH BHITEKAET BBIBOA
0 PaCHIMPAIONICHCS, UMEIONeN HadyaAo Bceaennoi. OH NOHSAA, YTO, [1O-
CKOAbKY I'a3bl HaFPeBAIOTCA NIpH CkaThy, Beeaennan «Havaaa peMen»
AOMAKHA Obiaa ObITh HeBepoaTHO ropsuen. B 1927 roay Aemerp 3assua,
410 BeeaeHHas, AOAKHO ObITb, BOSHMKAQ M3 HEBEPOATHO TOPAYETO H
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CBEPXIIAOTHOTO «II€PBOATOMa>, KOTOPHIA BHE3ATIHO B3OPBAACS, AQB Ha-
yaao pacumpsiouierica Beeaenron Xa66aa. On nucaa: «Isoaoumio
MHpPa MOXHO CPaBHHTb C TOABKO YTO 3aKOHYHBINMMCA dpenepBepKoM:
HECKOABKO OTHeHHBIX 00AaKOB, rereA U AbiM. CTos Ha OCTHBIIEN 30A€,
MBI BHAMM, KaK MEAACHHO YTacaloT COAHNA, U FbITaeMCA BOCCO3AATD HC-
Ye3HyBIUIee CHAHHE HAYAAA MHPOB>.

(ITepBoivM yeAOBEXOM, PEAACIKHMBIIMM ACKD «IIEPBOATOMA» HAYAAA
BpeMeH, Obia Jarap Aaaan [To. On yTBepxkAas, 110 MaTepus MPUTATHBACT
ApPYTHE GOPMBI MaTEPHH, 2 3HAUHT, B HAYAAE BPEMEH AOAKHO OBIAO CyIe-
CTBOBaTh KOCMHMYECKOE CKOMACHHE ATOMOB. )

Aemerp nocemaa ¢usnueckne KOHPepPEHIIHM H AOHHMAA YYEHBIX
cBoeil Teopned. OHY GAAFOAYIIHO BHICAYIUMBAAM €10, 2 3aTEM CIIOKOHHO
OTBEPraAH €ro Teopuio. ApTyp JAAUHITOH, OAMH U3 BeAYHIMX JH3HKOB
CBOEro BpeMeHH, cka3aA: «Kak yuenslii, s npocTo He Bepio 8 To, 4TO
CYLeCTBY IOUI NOPAAOK BEl e NMPOU3ONIEA H3 B3pb13a... ITonstue
«BHE3AMHOTO HAYaAd» AAA CyliecTByomero nopsaka B [Ipupoae mue
MPOTHBHO >,

Ho HacTofiuuBoCcTh AeMeTpa NOCTENeHHO IPEOADAEAA CONIPOTHBAE-
HHe GU3HIECKOro CoODIecTBa. YueHblid, KOTOPOMY MPEACTOAAD CTaTh
BOKHEALINM [IPEACTaBUTEAEM H [TOMYAAPU3ATOPOM Teopuu boabuioro
BapsiBa, B KOHIIE KOHLOB NPEACTABHA CAMOE YOCAHTEABHOE AOKA3ATEAD-
CTBO 3TOW TEOPHH.

Teopruil F'aMoB, KOCMHYECKHH DIy THHK

Pabory Xab64aa, yTonyeHHOro APUCTOKPAaTa OT aCTPOHOMMM, IPOAOAXKHA
He MEHee TaAHTAMBbE1 yueHbit, [eopruit { Axopax) [amos. Bo MHorom
[amMOB 5BAsA COBOR NPOTHBOIOAOKHOCTL XabOAY: OIyTHHK, KApHKaTY-
PHCT, IIPOCAABUBIIMIACA PO3bINPHIIIAMA H ABAALIATHIO 3aHHMATEABHBIMM
HayYHbIMH KHHIaMH, MHOTHE K3 KOTOPBIX OBIAM MPEAHA3HAYESHBL AAA
MoAOAEXH. Heckoabko nokoaenui pusuios (Brarouas U MeHs) GbIA0
BOCIIHTAHO Ha er0 3aHHMATEALHBIX H COACPXKATEAbHbIX KHHIaX N0 $H3nke
1 KOCMOAOTMH. B TO Bpems, KOraa Teoprs OTHOCHTEABHOCTH ¥ KBaHTOBAS
TEOpUs NPOU3BOAUAH HEPEBOPOT B Hayke M obmecTse, Kuurn Famosa
3aHMMAAU 0CO00€ MECTO, TOTOMY 4T'O OHM OBIAH AOCTOBEPHBIM HCTOY-
HUKOM MH(OPMALIHH B BOMPOCAX (IEPEAOBOI HAYKH, BIIOAHE AOCTYTIHBIM
ADKE TIOAPOCTKAM,
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YueHbie MeHee KPYTIHBIC YaCcTO OBIBAIOT He CAHIIKOM 60raThl MACAMH,
OHM AOBOABCTBYIOTCS Pa3pabOTKOMR gyiuix. [aMOB ke Obia OAHHMM M3 Ca-
MBIX [INOAOBHTbIX FTEHHEB CBOETO BPEMEHH, SPYAHTOM, CTPEMHTEALHO Bbi-
AQBABILKM Ha-TOPA HAEM, H3IMEHHBUINE XOA PA3BUTUSA AACPHON PUINKY,
KOCMOAQTHH K AKe nccaeaosanmit AHK. Bosmoxno, He cay4aiiHo asTo-
buorpadua Axeitmca Yorcona, koropsiit ByecTe ¢ Ppancncom Kprkom
packpbia Taviny Moaekyabt AHK, saspisaetcs «lewsr, famoB u aeBymmkm>.
Koaaera-¢uank Iasapa Tearep scriomunan: «90 % reopui [amosa Obian
HEMPABUAbHb, OYEHb ACTKO DBIAO FIOHATH, YTO OHH HenpasuAbHbL Ho oH
HUKOTA2 He BO3p2Kas. OH ObIA OAHHMM M3 TeX, KTO He MCIIBITHIBAET OCOHOR
FOPAOCTH 32 CBOH OTKPHTHA. OH BBAABAA TIOCAEAHIOIO VIACIO, A 3aTeM
paccMaTpuBaA ee xak myTky>». Ho ocrasmuecs 10% ero reopuit npo-
AOAKAAH PA3BHBATLCS, MBMEHAA BCI0 MUPOBYIO HAYKY.

TamoB poauacs B Opecce (Poccus) B 1904 roay, koraa cTpaHa cTOSAS
Ha FIOPOTe COLHAALHOTO nepeBopoTa. OH BCIOMUHAA, YTO «YPOKH 4aCTO
OTMEHSAK BO BPeMs CTPeAbObI HAH IITHIKOBBIX aTaK IPeYeCcKux, PppaHirys-
CKHX HAHM OPUTAHCKHX 3KCIEAHLIMOHHBLX BOACK HA [AABHBIX YAHLIAX [OPO-
AR IPOTHB KPACHBIX, HeABIX HAR AQ)Ke 3eA€HBIX MAH KOTAQ PYCCKHME PA3HBIX
IIBETOB CPAKAAKCH ADYT MPOTHB ADYra>».

Pematouimit MOMeHT B XKU3HH [AMOBA HACTYTIHA B TOT A€Hb, KOTAA OH
MOIEA B LIEPKOBD Y TIOCAE CAYXKOBI TAiIKOM YHEC AOMO# Kycouek npocdo-
pot [AsA5 B MHKPOCKON, OH HE CMOT Pa3rasAeTh Pa3HHLBI MeXAY XAeboM
UPHYACTHA, CHMBOAMSHPYIOIUM TeAO XPHCTOBO, U OOBIHBIM XACOOM.
OH 3axar0unA: «J cumTalo, 4T0 MMEHHO 3TOT IKCHePHMEHT CACAAA MEHA
y‘ieHbIM».

[amoB noayusa obpasoBanue B ACHHHIPAACKOM YHHBEPCUTETE, TAE
¢usuxy npenosasas Aaekcanap Ppupman. [ozanee B Konenrarenckom
YHHBEpPCUTETE OH BCTPETHACS CO CBETHAAMH HaykH, TAKMMH, Kak Huabc
Bop. (B 1932 roay on 1 ero xena coBepUIMAK HEYAA4HYIO OTIHITKY OCTa-
Burh CoBerckuit Coto3, oTmabis Ha maoTy U3 Kpeva B Typuuso. ITosaree
eMY YAQAOCH IIOKUHYTh CTPaHy DaaroAaps moesake Ha KOH(epeHHHIo
o ¢usmke B bpioccer, 4To 06eCmeYnAO eMy CMEPTHbIN MPUTOBOP B
Coserckom Corose.)

[amMOB npocCAABHACA TeM, YTO MOCHAAA WYTOSHDIE CTUIIKH CBOMM
APY3bsiM. BOABIIMHCTBO U3 HUX HETIEYaTHbIE, B OAHOM onuceBaeTcA bec-
HOKOMCTBO KOCMOAOFOB, KOTAQ OHY BCTPEHAIOTCS AULIOM K AUL[Y C OTPOM-
HOCTBI0 ACTPOHOMUYECKHX YHCEA M TASAAT B AULIO O€CKOHEUHOCTH:
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JKna-6p1a mapens B mpexpacsom MamyecTepe,
Basaa ou xopenn n3 Oeckorednocry,

OT KOAHYECTBa 3HAKOB

HyTs ne ymep or crpaxa,

Bpocua wcaa, craa aymate o Beunoctu.

B 1920-€ roamt B Poccuy Tamos Briepssie oo6uaca Goabimoro ycnexa,
Pa3peNrB 3araAKy PAIAHORKTHBHOrO pacriaad. baaropaps paboram Mapam
Kiopy H ApyTHX Y4eHBIX CTAAO H3BECTHO, YTO aTOM YpaHa HeCTaOMACH K
M3AYHAET PAAMALIO B BMae aabda-ayueit (sapo aroma reaust). Ho coraac-
HO Mexanvke HblOTOHA 3aras0uHas SAePHAS CHAA CLICTIAEHUA, COXPAHA-
I0W}as AAPO LiEABIM, AOAKHA 6blA2 NPEAOTBpAIATh PaCIETIAEHHE ATOMA.
Kak xe 370 6b140 BOIMOXHO?

TamoB (a re3aBrcuMo ot Hero — P Teprn u 3. KOHAOH) NOHsA,
YTO PAAMOAKTHBHBIA PACTIas CTAA BO3SMOXKEH II0TOMY, YTO IPHHLMII He-
ONIPEACACHHOCTH B KBAHTOBOM MEXAHUKE TAACHT: HEAb3A OAHOBPEMEHHO
Y3HATb TOYHOE MECTOTIOAOKEHHE H CKOPOCTb YACTHIIbY; CAEAOBATEARHO,
CYIWECTBOBAAA HHYTOXHO MaAas BEPOATHOCTb TOTO, YTO OHA MOXET
«TyHHEAMPOBATh>, HAH IPOHHMKaTh CkBO3b H6apbep. (Ceroans Teopus
«KBAaHTOBOIO TYHHEAMPOBAHMs» YACTHI] 3aHUMAET leHTPAAbHOE Me-
CTO B $UINKE H HCIIOAB3YETCS AASL OOBACHEHUS CBOVICTB 3AEKTPOHHBIX
YCTPOMHCTB, YepHbIX Abip 1 Boabmoro Baprma. Cama Bceaennas Moraa
6biITh CO3paHA IOAOOHBIM TYHHEANPOBAHHEM. )

ITpoBoas anaaoriio, [amMoB roBopra 06 y3HUKe, KOTOPBIF 3aTO4EH B
TeMHHL]Y, OKPY)XEHHYIO BHICOKMMH TIOPEMHBIMH CTeHaMH. B xaacciye-
ckom Mupe HproToxa mober Heroamoxer. Ho B Mupe kBaHTOBOH Teopuu
Bbl HE 3HAETE TOYHO, TA€ HAXOAMTCA Y3HHK B AIOOO¥ MOMEHT BpeMeHH,
TaK JKe, KaK He 3HaeTe u CKOpOCTb ero nepememenus. EcAM Y3HHK cTaner
OHUTHCA O CTEHBE C AOCTATOYHON YaCTOTOH, BOIHUKHET HEKOTOpas Be-
POSITHOCTD TOTO, YTO OAHZKXABI OH TIPOFAET CKBO3b HIUX, XOTH 310 Oyaet
PAMBIM HMPOTHBOPEYHEM SAPABOMY CMBICAY B HBIOTOHOBCKOH MEXaHHKE.
CyecTByeT KOHeqHas, MOAAIIOMAACS BBIMHCACHHIO BEPOSATHOCTh TOTO,
YTO y3HHK OKAKETCS 32 TIPEAEAAMM TIOPEMHBIX CTeH. B cayvae ¢ obpexTom
«Y3HHK>, AMCIOUIMM OOABIIHE Pa3Mephl ¥ MAAYIO JHEPIHIO, AASL TAKOTO
YyAd MOKET TIOHAAOOMTHCA BpeMsi, NpeBblliaollee BpeMA U3HHU Beedt
Bceaennon. Ho ¢ aapda-yacTuiamu n Cy6aTOMHBIMU YaCTHIIAMH TaK
APOMCXOAUT IIOYTH BCE BPeMs, [IOTOMY YTO OHH YaCTO OBIOTCS O CTeHb
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AAD2, UCTIOAB3YS OrpOMHBIe 3Hepri. MHOr1e cauTasy, 4To 912 padora
TamoBa 3acaysxuaeT HobeaeBckoit mpemuu.

B 1940-e roah nutepeck IaMoBa OT TEOPHH OTHOCHTEABHOCTH
MEPEeMEeCTHAHCH B CTOPOHY KOCMOAOTHH, KOTOPYIO OH PacCMarpuBaA
KaK HeM3BEARHHYIO paHee cdepy pesTeabHOCTH. UTo ObIAO H3BecTHO B
10 Bpems? To, uto Hebo yepHoe, a BeeaeHHas paciwpserca. [amos py-
KOBOACTBOBAACA EAHHCTBEHHOM LIEABIO: HANTH AIOOBE CBHACTEALCTBA,
MAHM «OKaMEHEAOCTHU >, AOKA3bIBAIONINE, YTO MUAAUAPABI AET TOMY Ha3aA
npousomiea Boabmott Bappis. 310 65140 HecrepcneKTHBHO, NOCKOABKY
KOCMOAOIHsA He 3KCIIEPUMEHTAAbHAA HayKa B ICTUHHOM CMBICAE 3TOTO
caoBa. He cyumiecTsyer Takux akcniepHMeHTOB, KOTOPHIC Obl AOKA3AAH
Boavmon B3pris. KocMoaorns 6oabmre noxoxa Ha KPHMUHAABHYIO
AGAYKLIFIO — HAYKy, OCHOBAHHYIO Ha HaOAIOACHHAX, TA€ HYXKHO HCKATb
«CAEAbL»> UAW «CBMACTEABCTBA» HA MECTE MPECTYIACHUS, — YeM Ha Ha-
YKY, TA€ MOMKHO CTaBUTb TOYHBIE IKCITEPHMMEHTHL

Aaepnasa Kyxusa Beceaennon

OuepeanbiM BKAAAOM [aMOBa B PU3HYECKYIO HAYKY CTAAO OTKPHITHE
SACPHBIX PEAKLMIL, B PE3yAbTaTe KOTOPBIX 00pa3yloTcs Aerdailune ase-
MEHTBI, CyIECTBYIOLIHE HbiHe BO BreaeHHOM. EMy HpaBHAOCH Ha3biBaTh
9TO «AOHCTOpHYECKO KyXHel BceaeHHOJ», B KOTOPOH BCe 3AEMEHThL
M3HAYAABHO BOZHKMKAM K3 apKoro raameds boabuioro Bapeisa. Ceroans
3TOT IPOLIECC HOCHT Ha3BaHHE «HYKAGOCHHTE3>», HAH YCTRHOBACHHE
OTHOCHTEABHOTO COAEpXaHUA dAeMeHTOB BO Beeaennoit. CyTb Teopiiit
JamOBa B TOM, YTO CYIIECTBYeT HEpPYILMMAA LIeNo4Ka AeMEHTOB, Ha4H-
HAIOMIASCH C BOAOPOAR, KOTOPasi MOKET ObiTh MOCTPOEHA IyTeM MOCAL-
AOBATEABHOTO AODABACHHMS YACTHIL K ATOMY BOAOPOAA. [aMOB yTBep:KAaA,
47O BCS [EPUOAUYECKa TabauTIa aaeMeHTOB MeHaeaeeBa MOraa ObiTh
co3aasa B ekae boabmoro Bapeisa.

JamOB ¥ €ro MOCAEAOBATEAH AOKA3bIBAAH, YTO B MOMEHT TBOPEHHUS
BceaeHHas MpeACTaBAsiAd cODOM HEBOOOPA3NMO ropsivee CKOMAEHHE
IPOTOHOB M HEHTPOHOB; 3aTeM, BUAUMO, IPOH30MAQ CAMAHHE — ATOMBI
BOAOPOAZ 00Pa30BaAK aToMbI Feaus. [I0AODHOE IPOHCXOAUT B BOAO-
poaHOE 60Mbe 1AM 3Be3Ae: TeMIepaTyphl HACTOABKO BEAHKH, YTO MpPO-
TOHbBI — AAPA BOAOPOAA — C OTPOMHOH CKOPOCTbIO CTAAKHBAIOTCA APYT
C APYTOM M CAMBAIOTCS, IPEBpaInasch B apo reads. [To aTomy crienapuio
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NOCAEAYIOIIME CTOAKHOBEHHMS BOAOPOAA C TEAHEM POXAAIOT Habop cae-
AYIOIIMX SACMEHTOB, BKAIOUAS AUTHH M OepHAANH. TaMOB MPEATIOAOKNA,
4TO SAEMEHTH! HoAEE BHICOKOTO SIOPAAKA MOTYT ObiTh 00pal0BaHBI TOCAE-
AOBATEABHO TTyTeM AOOaBAEHMA BCe DOABLIETO KOAMHECTBA CyOATOMHBIX
4aCTHI] K SAPY, — HHaue TOBOPS, OH HNPEAIIOAOKNA, YTO COTHA HAM DoAee
TOI'O IAEMEHTOB, COCTABASIOMMX BCIO BUAMMYIO BeeaeHHYI0, GBIAM «HC-
reyeHsi» B OTHeHHOM 3Kapy boabmoro Baprisa.

B cpoiicTBennoin emy manepe [amos B obmmx 4E€pPTaX HAPUCOBAA
CBOIO TIPETEHIIMO3HYIO HAEIO 1 IPEAOCTABMA CBOEMY acrupaHTy Pasbdy
Aabdepy Aopa{iorarb aetaan. Koraa pa6m"a ObiAa 3aKOHYEHa, [aMOB He
CMOT YAEPXaThca OT po3birphima. OH moctasua ums Ppusuika [anca bete
HA TUTYAE CBOE¥ pPaboThi be3 ero BeAOMa, ¥ OHa CTAAA M3BECTHA KaK «aAb-
¢$a-6era-ramma> Teopys.

TamoB 06Hapyxua, 9o boabmoit BaphiB 6bia AeACTBUTEARHO Ha-
CTOABKO MOLEHBIM, YTO €ro XXapa XBaTHAO AASL 00pa30BaHHUSA reaus,
KOTOPbIil COCTABAAET OKOAO 25 % Maccs! Beeaennoit. Paboras 8 Apyrom
HATIPAaBAEHHH, «AOKA33aTeAbCTBO» TeopHH boabmoro Bapeisa MoxHoO
OOHAPY)KHMTD AMILIb IIPH BITAAAE HA MHOTOYHCACHHBIC 3BE3AbI M FAAAKTH-
KH Hallero BPeMeH! — Mbl MOHNMAEM, YTO OHM COCTOAT MPHMMEPHO Ha
75 % 13 BOAOPOAR, 2 Ha 25 % — M3 reAus M HEKOTOPIX APYTHX MHKPO-
aaemento. (Kak cxasaa acrpoduank Aseup Criepreas ua ITpuncrona:
«Kaxabii pas, mokynas BO3AYILHBIA [MAPHK, HAMTOAHEHHbIA reAneM, BhI
TIOKYNAeTe ATOMB, MHOTHE M3 KOTOPBIX 00PA30BAAKCY B IIEPBbIE HECKOAD-
KO MHHYT Hlocae Boasoro Bapbisas» )

Oanaxo y TaMoBa noseuanch npobaemst ¢ pacderamu. Ero Teopus
6b1Aa a6COAIOTHO BepHa AMIIL AAS OYEHD ACTKHX daeMenToB. Ho saemen-
Thl € 5 U 8 HEATPOHAMHA M NPOTOHAMH YPE3BBIIAHHO HEYCTOMYMBDY, a IO-
TOMY HE MOTYT CAYKHTb «MOCTOM> AAS CO3AZHIA IAEMEHTOB C GOABIIINM
KOAMYECTBOM HEHTPOHOB M IPOTOHOB. MOCT CMBIAO Ha FATH M BOChMH
yactiiax. [Tockoarky BeeaeHHast COCTOHT U3 TSDKEABIX 9AEMEHTOB C ro-
Pa3a0 OOABIIM KOAHYECTBOM YaCTHL, 4eM 5 1 8 NPOTOHOB M HEATPOHOB,
TO KaK K€ OHY1 00PA30BAAHCD (IPY B3PBIBE, OCTAAOCH KOCMHYECKOM TaM-
HoM. Heyaaua TamoBa B MONbITKaX MPEOAOAETD Pa3phiB Ha ISITH H BOCKMH
JaCTHIAX Ha ADATHE FOABI IOCTABHAR Iepes PU3MKAMH HEPEIIEHHYIo
mpobAaeMy, OTpe3as IyTh €ro UAee O TOM, YTO BCe 3AeMenThl Beeaennoi
BOSHMKAM B MOMERT boabutoro Bapsaisa.
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MuKpOBOAHOBOE PEAHKTOBOE H3AYICHHE

B 10 ;xe Bpems [aMoBBIM OBAaAeAa Apyrast uAes: ecAM boapmoit Bapris
ObIA TAK HEBOOOPA3UMO rOpAd, TO, BOIMOXKHO, YaCTb €r0 OCTATOYHO-
ro «Xapa» Bce eije UMpKyAHpyeT Bo Bceaenwon. Ecau rak, ro ator
Xap MPeAOCTaBMA DB «MCKOTIAEMYIO 3alMCh> 0 boabinoM Baphise.
Boamoxuo, nrencusBocts Boabuioro Bapeisa Gbiaa HaCTOABKO HEBOGO-
pa3uMoi, uTo BeeaenHas Ao crx nop HanoAHeHa OAHOPOARO¥ TYMaHHOC-
TBIO €T0 M3AYICHHS.

B 1946 roay [amoB npeanioaoxua, 4to boabumoi Bappis — 370 B3phIB
CBEpXropAaYero sapa HeRTponos. To 6blA0 BNOAHE pasyMHOE IIPEANIOAD-
JKeHHE, MOCKOABKY O APYTHX CyGATOMHBIX YACTHLAX ([IOMMMO 3AEKTPOHA,
POTOHA H HEATPOHA) M3BECTHO GBIAO OYEHb MaAo. [aMOB MOHAA, 4TO
€CAH GBI OH CMOT OLICHHTb TeMIePaTypy HEHTPOHHOTO WAPa, TO CMOT Obl
MIOACYMTaTh KOAHYECTBO U NPUPOAY USAYUCHHS, KOTOPOE TOT HCITYCKAA.
Yepes aABa rosa [aMoB A0Ka3aA, YTO M3AYHEHHE 3TOTO CBEPXTOPAHETrO
AAPa ASVICTBOBAAO DBl KaK «M3AyYEHHE A0COAITHO YEPHOTO TeAd». 10
COBEpIIEHHO OCOObIH BHA H3AYYEHHS, OTAABAEMOTO FOPSYHUM 00DbeKTOM:
CBET, TAAQIOMIMI Ha HEro, OOBEKT MOrAQUIAeT NOAHOCTDIO, HCITYCKAA M3-
ayderne ocobrm obpaszom. Hanpumep, Coanlle, pacriaaBaeHHas AaBa,
TOpsAYMe YIAM B OTHEe K ropA4as TAMHA B [IeYH CBETATCS KEATO-KPACHBIM
M UCIYCKAIOT U3Aydenne «abCOAIOTHO YepHOro Teaa», (Maayuenme af-
COAIOTHO YePHOTO TeA2 OBIAC BIIEPBbIE OTKPHITO H3BECTHbIM $AOPHKaH-
roM papdopa Tomacom Bepxsyaom B 1792 roay. O 3ameTHA, 9TO pH
00Xure B 11eYH CBEXEUITOTOBAEHHDIX H3AEAUIA OHH MEHAIOT CBOI [{BeT
OT KPaCHOIO K )XeATOMY, 3aTeM K DeAoMy 1o Mepe TOTo, KaK [oBbIIAeTCA
TeMIlepaTypa.)

3TO BaXKHbI MOMEHT, TOCKOABKY, 3Hasl LIBET FOPAYEro 00BEKTa, MPH-
MEpPHO 3Haelb ero TeMieparypy, v Haobopot. Tounas popmyaa, caasp-
BAIOIas TEMIIEPATYPY rOpsSYero 00beKTa 1 MCIyCKAeMOTro UM H3AY4eHHs,
6biaa snepsbie nosyyena Makcom [Taankom B 1900 roay, uro nipuseao
K POMAEHHIO KBaHTOBO# Teopny. (IT0, IO CYTH, CAHA U3 TEOPHIA, NpH
TIOMOILHM KOTOPOM Yuenbie onpeaeadior temneparypy Coanua. Coanile
M3AYYAEeT B OCHOBHOM JKEATBIN LIBET, 4TO COOTBETCTBYET TEMIepaType
abcoaroTHO Yeproro teaa 8 6000°K. Takum obpa3om, HaM HaBecTHa
TeMneparypa BHemux caoes arMocdepst Coaniia. [Toao6HbmM 06pasom
PACCUMTHIBAAACH TEMOIEPATYPa MOBEPXHOCTH KPACHOM 3BE3AbI-THIAHTA
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Bereabreiize — 3000°K, — Temneparypa aOCOAIOTHO YEPHOTO TeAQ,
COOTBETCTBYIOIIAA KPACHOMY U3AYYEHHMIO: TAKYIO TEMIIEPATYPy MMEeT
PACKAACHHBIA KYCOK YIASL. )

B cBoeit paﬁore 1948 roaa [amMoB BriepBhie NPEATIOAOKMA, UTO N3AYYe-
nue boapmoro Baprisa Moxer nmeTh XapakTepHy10 0COOEHHOCTD — 3TO
H3AYdeHUe ABCOAIOTHO YepHOTo Teaa. Baxneriei XxapakrepHoi ocobes-
HOCTBIO M3AYeHNs A0COAIOTHO YePHOTO TEAA SBASETCS €T0 TEMIIEPATYPa.
Teneps [aMoBY HEOOXOAMMO OBIAO BHIMMCAHTD TEMIIEPATYPY H3AYHEHUA
AOCOAIOTHO YEPHOI'O TeAa.

Actmpant lamoBa Paasg Aabdep u apyroit yuennx, Pobepr Xepmay,
MOTIBITAAKCD 3aBePITHTD pacyeTnl [aMOBa, BHIYHCAHB TOMHYIO TeMIIEPa-
TYPY H3Ay4eHHs. [aMOB HAIIHCAA: « DKCTPATIOAMPYA OT NEPBBIX AHEH
BceaeBHOMN A0 HAcTOAIMErO BPEMEHM, MBI OOHAPYXHAHM, YTO 32 MIPO-
epmue 3roxy Beeaennas poaxHa Obiaa OXAZAHTBCS AO TEMITEPATYPbl
S rpaaycoB Bhilie 20COAIOTHOTO HYAS .

B 1948 roay Aabdep n XepMaH onyOAnkosasn paboTy, rae ObIAK
TIPEACTABAEHBI APTYMEHTHI B NOAB3Y TOTO, YTO TEMIEPATyPa H3AYIeHuS,
coxpaHuBlIerocs nocae boasworo BapbiBa, ceroaAHs AOAKHA COCTABAATD
S rpaaycos Bhime abCOAROTHOTO HyAst (MX OlieHKa 6b1aa OPA3UTEABHO
fAn3Ka X TOM Ludpe, KOTOpas H3BECTHA Ham cervac — 2,7 rpaayca
Keasbuna). OHu nOCTYAMPOBAAH, 4TO H3AYIeHHE, KOTOPOE DHU OITpeAe-
AMAM KaK H3AYHEHHE MHKPOBOAHOBOTO AMAINAIOHA, ACAKHO AO CHX TOP
LIMPKYAHPOBATSH 110 BceAeHHOMN, HAMOAHAL KOCMOC OAHOPOAHDIM «MO-
CAECBEYCHHEM ».

(ApryMeHTaum caeaytomas. B redenne Muorux aet nocae boapinoro
Bsppbisa Temreparypa Beceaenuoi bbiaa HaCTOABKO BBICOKa, YTO BCAKMIH
pa3, KOTAA 0OPA3OBbIBAACS ATOM, €r0 CHOB2 Pa3phiBas0 HA JaCTH; 10JTO-
My 00 Pa3s0BaAOCh MHOXXECTBO CBOOOAHBIX 2AEKTPOHOB, KOTOPbIE ¥ MOT'Y T
PAccenBaTh CBET. TakuM 06pa30M, Bceaennas Oblaa TeMHOH, He IpO3pay-
Hou. Arofo#t AYY CBETQ, ABUTAIOILMICA B 3TOH CBEPXTOPSAUEH Bceaenuon,
[TOrAOMAACH, MPOHAS KOPOTKOE PacCTOsHHE, T03TOMY Bceaetinas Bbl-
rasaeaa obaaunoit. Oanaxo depes 380000 Aer remneparypa ynaa Ao
3000 rpaaycos. [Tpu 6oaee HH3KON TeMnepaType ATOMBI Y>Ke, CTAAKY-
BasiCh, 6OABIIE He PasphiBAAMCD. B pesyarrate CTas0 BOMOXHBIM $op-
MHPOBAaHWE YCTOHYMBBIX aTOMOB, 2 Ay4U CBETa CMOTAM TIEpeMen|aTbes
B TeYeHHeE CBETOBbLIX A€T, He HYAydH NOTAOUleHHbIME. TakumM 06pazom,
BREPBbIE IYCTOE NPOCTPAHCTBO CTaAC Npo3paynbM. Msayyenne e,
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KOTOpOe HOABIIIE He NOTACMIAAOCH CPA3Y JKe, KaK TOABKO BO3HMKAO, TIPO-
AOAYKAET LIMPKYAMpOBaTh BO BeeaeHroM u B Hawm Aur.)

Koraa Aapdep u Xepman noxaszasu [aMoBy CBOM OKOHYaTeAbHbIE
pacyersl TeMieparypsl BceaeHHOM, MX yuuTeAb OBA Pa3oyapoBaH.
Temneparypy HaCTOABKO HE3KYIO H3MEPHTD OHIAO Ype3BINANHO TPYAHO.
[aM0BY nOHAACOMACS LeAbIi TOA, YTOOB! B KOHIIE KOHLIOB COrAaCHTBCS
C TeM, 4TO X pacyeThl BepHrL. Ho OH 0T4asACA KOTAZ-AHOO M3MEPHTH
cToab caaboe nose usayuenns. [Ipubopamn 1940-x ropos besHapexHO
6b1a0 u3MepATh caaboe axo Boabmoro Bapoisa. (B Goaee nossnux sbi-
YMCACHMAX, DTTAAKHBAACH OT HEBEPHOIO NPEATIOACKEHHS, [aMOB noAHAA
TEMITEPATYpPy u3ayueHus A0 SO rpaycos.)

OHU NPOYHTaAH UHKA ACKIMHA AAS NONYASPHM3ALIMH CBOEH TEOPHH.
Ho, k Hec4acTbio, UX IPOPOYCCKHE BHBOABI ObAY IIPOHTHOPUPOBAHBL
Aabdep ncan: «Mpl moTpaTHAK YAMY SHEPIHK HA ACKIIMM O HalIeH pa-
60Te. HUKTO He KAIOHYA; HUKTO He CKa3aA, 4TO TeMIIepaTypa MoXeT ObiTh
u3mepena... M1 BoT rae-To B nepuop ¢ 1948 o 1955 rop mb1, HaBepHoe,
CAAAYICH >,

Hertoxoaebumprit [aMoB HAaroa2ps CBOMM AGKLIMIM M KHHTaM CTAA Be-
Ayuieit $urypoit 8 06aactd reopuu boabuioro Baprisa. Ho on Becrperna
AQCTOMHOIO COMEPHHKA — APOCTHOTO MPOTUBHMKA eT0 B3ASAOB. [amoB
OBIA CIOCOGEH 04aPOBATD CAYIURTEACH IEyTKAMHM M OCTPOTaMy, 3210 Dpep
XO0#A MOT MOTPACTH CAYLUIATEACH OCACITUTEABHBIM OACCKOM CBOETO Kpac-
HOpeYus H ArPECCHBHON AEP3OCTBIO.

®pea Xoka, ONIOHEHT

MuxpoBOAHOBOE PEAMKTOBOE H3AYYEHHE — 3TO BTOPOE «AOKA3aTEeAb-
cTBo> boabmoro Baprisa. Ho 1o, 4To TpeTbe cepbeanoe AOKa3aTeAbCTBO
Boabworo Bapnisa (qepes Hym\eocuu'res) sact Opea Xoiia, TPyARO
6b1AO cebe MpeACTaBUTD: 110 MPOHMH cyabOBL, B Tegenne BceR CBOEH
pOYECCHOHRADHOH KAPEEPD! OH NBITAACA OCTIOPHTDb TeopHIo boabioro
Bapoisa.

Xoi1aa MOKHO Ob1AO Dbl HA3BATh OAMLIETBOPEHMEM Y€A0BEKA, HE CI1O-
cODHOTO K Hay4HOM AeSTeABHOCTH. OH Obia OAECTAIIMM ONIIOBEHTOM, U
eMY HMYETO He CTOMAO B HECKOABKO arpeCcCMBHOI MaHepe OTPHIIATh Tpa-
AVLIHOHHY10 MYAPOCTb. B 10 Bpema kak Xab0A Gbia H3bICKAHHbIM apHCTO-
KPaToM ¢ MaHepammn OKCPOPACKOTO mpenoaaBareas, a [amos — octpo-
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YMHBIM H1y THUKOM M 3PYAHTOM, TPHUBACKAOIMM CAYIIATEAEH OCTPOTAMH,
CTHMIIKaMM M MIYTKaMM, XOHA HAIOMHHAA HEOTECAHHOTO ACPEBEHCKOTO
6YABAOTA; OH K433ACA CTPAHHBIM 0OpPasoM He Ha CBOEM MecTe B ApeB-
HHUX cTeHax KeMOpuaxKckoro yHuBepcuTeTa, CTApMHHON aAbMa-MaTep
Wcaaka HpioToma.

Qpea Xoiia poauaca B 1915 roay B Ceseproit Auraun. OH XHA B
paitoHe, TAe CYKOHHas IPOMBILIACHHOCT 3aHUMAA2 BeAyllee MeCTO, ObIA
CHIHOM TOProBija TKaHaMH. C A€TCTBa B HeM NIPOCHYACS HHTEpeC K Hayke.
B Te BpeMeHa papgHo ellie TOABKO-TOABKO TMOSBHAOCD B CEABCKOH MeCT-
HOCTH. XOMA BCIOMHUHAA, 4TO 4eA0Bek 20-30 ¢ GOAbIIMM IHTY3NA3MOM
YCTAHOBHAM Y Ce04 A0Ma paauonpreMudkM. Ho nosoporHblil MOMEHT
HACTYTIHA B €I'0 )XU3HH, KOTA3 POAHTEAH HOAAPUAHM eMY TEACCKOIL

Bouncraennsiii criab Xoiaa cpopMHPOBAACS B TAyOOKOM AeTCTBe.
B Bo3pacTe Tpex AeT OH 3HaA TADAMITY YMHOXKEHHS, 4 3aTeM YYHTEeA [0-
Ka3as eMy puMckue 1udpbr. «Kak MojxeT OBITh KTO-TO HACTOABKO TAYTI,
uToOb nucats VIII BMecTo 8?» — Bcnomunaa o ¢ npespennem. Ho
KOTAQ €MY CKA3aAM, YTO 32KOH TPeOYeT OT HEero MocelleHHA LIKOAbY, XOHA
HaITHCaA: « 5 CAeAQA BBIBOA, UTO, K HECUACTBIO, I POAHACS B MHUPE, TA€
TOCTIOACTBYET SPOCTHOE YYAOBMILE, HA3bIBAEMOE «3aKOH >, BCECHABHOE
1 He3MepHO Tynoe>.

Ipenebtpexennto X0iAa K aBTOPHUTETAM CIOCOOCTBOBAAA CTHIUKA €
yuMTeABHAIIEH, KOTOP2s CKa3aAA BCEMY KAACTY, YTO ¥ LjBeTKa (HasBasa
ero) matb aenectkos. Kax A0Ka3ateabcTBO ee HerpaBoThl Ppes NpHHeC
B KAACC HMEHHO 3TOT LIBETOK, HO C IIECTHIO ACNIECTKaMH. 3a 9Ty AEP30CTh
OHa CHABHO yaapviAa ero 110 aeBomy yxy. (Tlosanee Xoita Ha 370 yxo0
OFAOX.)

Teopus cranmonapron Beeaennoi

B 1940-e roabr Xoiia He npunsa Tcopio boasnoro Baprisa. Oanum
M3 HEAOCTATKOR ITO# TEOPHU OBIAO TO, YTO H3-32 OHOOK B H3MEePeHHU
MHTEHCHBHOCTH H3AYYEHHS AQACKMX TAAAKTHK Xa00A HenPaBHABHO Pac-
cunTas 803pacT BeeaerHoit — 1,8 Mapa aet. Teoaorn xe yTRepiaaAn,
uto Jemas u CoaHeyHasi CUCTEMA, BIIOAHE BO3MOXHO, HACUUTHIBAIOT
MHuAAHapAbI AeT. Kak ske Moraa Beeaennas Obitb MoAokKe COOCTBEHHBIX
TIAAHeT?
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Bumecre ¢ xoaseramy;, Tomacom foasom 4 Tepmarom bouam, Xoiia Ha-
4aa paboTy Haa CO3AAHHEM cobCTReHHOM Teopun. [0 Aererae, Mx TeopHa
cTaoHaproi Beeaernot bpiaa HasesHa Tprasepom «TayHoKkom HOubIO»
¢ MarkaoM PearpeitBom B raaBHOT poan. QPHABM COCTOHT ¥13 HECKOABKHX
paccka3oB O CTPAINHBIX MCTOPHAX, HO B IOCACAHEH CLIeHEe MPOUCXOAHNT
HEOXHAAEMBIN BUTOK: QUABM 3aKAHYMBAETCS TOYHO TaK XKe, KAK M Ha-
4aAcs. TakuM 00pa3oM, COOBITHS 3aMBIKAIOTCA B KPYT, He UMEsi HY Ha4aAa,
HM KOHLR. Kax yTeepiaaior, mMeHHO ¢rabM BAOXHOBHA TPeX YY€HBIX Ha
pa3paboTky reopun BceaeRHON, y KOTOPO#H TakoKe He OBIAO HI HAYaA, HH
koHna. (TTo3aHee Toaa BHEC HEMHOFO SCHOCTH B a1y vcropmo. OH Bcrio-
MuHaA: «KKeTcs, HeCKOABKHMY MeCsilaMyl PaHee Mbl CMOTPeAR GUABM,
M KOTAQ 5 IPEAAOKHA PACCMOTPETH TEOPHIO YCTOHYMBOM BeeaenHon, s
CKa3aa: <A He HastompHaeT A 3To duasM “Taybokoi Houbio™?» )

Ioatoit TEOPHH YaCTH BceaeHHoI ACHCTBATEABHO PACIUMPAAUCE, HO
HOBas MaTepus NOCTOSAHHO CO3AABAAACH U3 HIYETO, TAK YTO [AOTHOCT
Bceaennoi ocraBarach HenaMeHHOMN. X0TA XOMA He MOT OODBACHHTS,
KaKUM e HMEHHO TANHCTBEHHEIM 00pa3oM 3Ta Marepus MOABASAACH
HHOTKYAQ, TEOPHS| He3aAMEAAMTEABHO IPHBAEKAA CTOPOHHHKOB, KOTOpbiE
BCTYTIMAM B 0Op10Y ¢ iprBepieruamu Teoprik Boabmoro Bapnisa. Xo#ay
KA3aA0Ch HEAOTMMHbIM, YTO OFHEHHbI KATAKAH3M BOSHHK HHOTKYAR, CTaB
MPHYHHOA TOID, YTO FAAAKTHKM PAIACTEAHCD BO Bee cToporbl. Ou npea-
NIOUMTAA CTIOKOMHOE CO3ARHUE BemecTBa M3 Huuero. InbiMu caoBamu,
Takas Bceaennas Gniaa 051 Ge3ppemennoit. Y see He GbIAO HH HAYAAQ, HU
kodua. OHa mpocTo 6btaa Beeraa.

(TporuBocrosnne «Crauuonapuas Beeaennas — Boaswon
Bapsi» 1TOXOAHMAO HA TIPOTHBOCTOSHMA PA3HBIX TEOPHA B FEOAOrHHM U
APYTHX HayKaX. B reoAorny cymecTBOBaA 3aTAHYBIUMACS CIIOP MEKAY
TeopHeit OAHOPOAHOCTH [MHEHHUE O TOM, ¥T0 3eMAs npro6peAa cBOIo Te-
riepelHio0 GopMy B PE3yAbTATE ITOCTENIEHHbIX HIMEHEHHIA B [EPOILAOM]
M TEOpPHEH KatacTpod [KOTOPas MOCTYAHPOBAAA, HTO H3MEHEHHUS TIPO-
M3OIIAW B PE3YABTATE YXKACHBIX KATAKAK3MOB). HecmoTps Ha To w0 Teo-
pHs OAHOPOAHOCTH H AO CHX [OP 00BACHAET MHOTHE M3 T€OAOTHUECKHX
H 9KOAOTHYECKHX 0COOEHROCTER JeMAH, HHKTO He CTAaHEeT OTPHLIATh BAM-
AHHA KOMET U ACTEPOHAOB, KOTOpbIE CTAHOBUAMCH [IPHYMHRMH MACCOBBIX
BRIMMPAHHH AW Pa3pynieHNs ¥ CMEUIEHHA KOHTUHEHTOB B Pe3yAbTaTe
TEeKTOHHYECKHX CABHIOB. )
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Aexnuu bu-bu-Cn

Xoria Bceraa Al0OHA xopouryio Apaky. B 1949 roay ero u lamoBa npuraa-
cuaa Bpuranckas papnoseusarearsas kopriopaums (Br-bu-Cu) Aas apo-
BEACHMA AMCKYCCHM O TpoHcxoxXaenmH Beeaennoi. Bo spems stnx nepe-
Aa1 Xo#a, ocriapubas reopio Boabmoro BapeiBa, M aaa ef, coOCTBEHHO,
TaKoe HaspaHne. OH cka3aa caepyrolee: < JTH TEOPHH OCHOBBIBAAKCH Ha
TUIIOTE3E O TOM, YTO BCs MaTepHs BO BeeaeH oM Gblaa cO3aaHA B pe3yAb-
TaTe OAHOro Boabmoro Bapeisa, MpOKCIeslero B OIPEACACHHOE BpeMs
B A2ACKOM [IPOUIAOM>. JTO Ha3BaHMe NPUCTAA0. Teopus lamoBa oTHbIHE
612 oduriMasbHO HasBana Teophen boavmoro Baprisa, n nassarue 310
IPUAYMAA €€ BEAMYaHIUME Bpar. ([Toaamee X0iiA 3a8BUA, 4TO He UMEA
B BUAY VHU3HTD IIPOTHBHHUKA. «S1 HH B KOEM CAy4Yae He BHIAYMAaA 3TO Ha-
apaHHe AAS YHHSKenns. OHO OBIAO BEIOpaHO B KauecTBe apryMeHTa B
criope», — APH3HAACS OH.)

(B Teuenme MHOTUX AeT CTOPOHBUKK Teopan Boavrmoro Baprisa
FePOMYECKY MBITAAHCH 3TO Ha3BAHME HIMEHUTb, OHH HEAOBOABHbBI 3TOH,
HOYTH ByAbTapHOH KOHHOTAIIMEH HAa3BAHHA TEOPHUH, A TAKKE TeM (ak-
TOM, 4TO ero n300pes OCHOBHOM ee MPOTHUBHUK. S3HKOBBIX IypHCTOB
OCOOEHHO PA3APAKAAO TO, UTO HA3BAHHE H [10 CYTH-TO ADCOAIOTHO He-
BepHo. Bo-nepsyix, Boabuoit Bapsts He 6814 60AbIMM (IIOCKOABKY 3TO
OBIA B3PBIB HEKOETO KPOILIEYHOro 00Pa30BaHIA, HAMHOTO MEHBLIETO, 4eM
aTOM}), 2 BO-BTOpbLY, B3PbIBA KAK TAKOBOTO He GbiAC (TOCKOABKY B OTKpPHI-
TOM KOCcMoOce He 6bir0 Bosayxa). B asrycre 1993 roaa xypuas «Hebo u
Teaeckonm» 00BABHA KOHKYPC Ha HOBOE Ha3BaHHe TeopHu boabmoro
Bapeisa. Ha KOHKypc 6b1AO IPEACTABACHO TPHHAALIATH THICSY FIPEAAO-
JKEHMI1, HO XUOPH HE CMOTAC BHIOPATh M3 HUX BAPUAHT AyHille TlepBOHA-
YAABHOFO. )

Hem XOWA MNONCTHHE MPOCAABMACA B HAPOAE, TAK 3TO CBOMMM 3HA-
MEHHTBIMM pasnoAsexuusamy Ha bu-bu-Cu, nocssmennsiMu HayKe.
B 1950-x roaax bu-bu-Cu naanmpoBasa TpaHCAHPOBATh HayYHbIE A€K-
1 B cy6601y Bedepom. OAHAKO, KOYAQ H3HAYAABHO [PHIAAMICHHBA
FOCTb OTKA3AACS IPUATH, IPOAKCEPb! BHIHYKACHBI ObIAH HCKATh 3aMeHY.
Onn cesizaaucy ¢ Xo#a0M, 1 TOT coraacHAcA. Vi ToAbko noTom onn nipo-
BePHAK AOCHE YIEHOTO, A€ OBIAD HAMTUCAHO: « ITOr0 YeAOBEKa MBI Oriaca-
EMCS IPHIAALIATD>».
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K cyacTbio, OnM NpOUIHOPHPOBAAK HENPHATHOE NIPEAOCTEpEKEHNE
TPEABIAYIIIETO NIPOAIoCepa, 1 XOHAA OpOYUTaA MUPY TATh 3aXBaThIBAIO-
IUX AGKHMA. JTH Kaacckyeckue nepeaaun bu-bu-Cu oyaposaau Bcio
HALMIO M AQKE BAOXHOBHAY MOAOAOE TOKOAEHHE BYAYILUX aCTPOHOMOB.
Acrponom Yoasec CapakeHT BCHOMHHAET, YTO 3TH NEPEAIUH OKA3AAH
Ha HEero CHAbHOe Bo3AelicTBHe: «Koraa MHe ObAO MATHAALIATD, A [MO-
caymaa aekuuH Qpeaa Xoriaa no bu-bu-Cu nmoa Hassanmem «IIpuposa
Bceaennoti». Cama MbICAD O TOM, YTO Bbi 3HAETe, KAKOBA TeMIIEpaTypa
M [IAOTHOCTb B eHTpe (COAHIA, YYAOBHUIHO WOKMPOBaAa. B narHasua-
THAETHEM BO3PAcTe Ka3aAOCh, YTO TAKHE BENK ASXKAT 32 PeAeAaMH BO3-
moxxHOro sHanns. [lloxuposaan ve IpocTo camu 1MGPs, A TOT GaxT, YTO
MX BOOOLIIE MOXKHO Y3HATH>.

3Be3AHBINA CHHTE3

X0HA, KOTOPBIF NPE3UPAA TIPA3AHBIE PA3MBIIIACHNS, B3SACA 32 NPOBEPKY
cBoert TeopuH. OB OBIA B BOCTOPre OT vaeH, 4TO 3aeMeHTh BeeaenHow
HcreKkAMCe He B Tonke boasmoro BapsiBa, kax cuurtaa IaMoB, a B 38e3a-
HOM sippe. Ecan OKOAO COTHH XUMMHYECKHX SAEMEHTOB BOJHMKAO B SApe
3Be3A, TO NOTPeOHOCTE B CyljecTBOBaHMK boabuioro BapriBa Boobie
OTIAAAAQ,

B psgae padoT, copepKaIX IAOAOTBOPHBIE MAEH H ONTyOAHKOBAH-
uelX B 1940-e — 1950-e roan, Xo#a ¥ €ro XoaAeru onucasu B DoApob-
HOCTSX, KaK SAepHble PEaxLiMH B SAPE 3Be34, a He B naamern boasimoro
Bapema npucoeasssan Bce 60abie M GOABIIE IPOTOHOB M HEATPOHOB K
SAPAM BOAOPOAA H PEAUS A0 TEX ITOP, MOKA He OBIAM CO3AQHBI BCE TADKEAbLE
9AEMEHTbE, BO BCSKOM CAydae A0 xeae3a. (OHN pelunan 3araAKy, Kak co3-
AQTh JAEMEHTbI C MACCOBBIM JHCAOM BhIIIE S, KOTOPAs OCTABHMAR B TYHHK
[amosa. B renvaabHoM o3apeHny XOHA HOHSA, YTO €CAH CYECTBOBAAA
paHee He3aMe4eHHas HeyCTOMYMBas GOpPMa YTAEPOAd, COCTOANIAA U3
TpeX saep IeAHst, TO OH2 MOTAA OB MIPOCYNIECTBOBATD AOCTATOYHO AOATO,
YTQOBI IOCAYKHMTD «MOCTOM> AASL CO3AGHHS JAEMEHTOB BBICIIETO TIO-
paska. B sapax 3Bess 3Ta nosas neycroiumsas opma yraepoaa MOraa
[IPOAEPXATBCS AOCTATOYHO AOATO AAS TOTO, YTOOBL MOXKHO GBIAO TTyTeM |
[TOCACAOBATEABHOIO A00aBACHHA BCe DOABHIErO KOAMMECTBA HEHTPOHOB
M TIPOTOHOB CO3ARTh SAGMEHTBHI C MACCOBBLIM YHUCAOM Bhmme S M 8. Koraa
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3Ta HEYCTONYMBAA POPMA YIACPOAD ACHICTBUTEABHO Obira 0OHapYKeHa,
3TO OTKPHITHE BAECTALE TPOAEMOHCTPHPOBAAC, YTO HYKASOCHHTES TIPO-
HCXOAHT B SAax 3Be3a, a He 1Ipu boabmosm Baphise, Xoia aaxe co3aaa
6OABIIYIO KOMITBIOTEPHYIO IIPOT PAMMY; OTIPEASASIONIYIO IIOMTH C [IePBhIX
(IATOB OTHOCUTEABHOE COAEP)KARHE SAeMEHTOB BO Beeaentoft.)

Ho paske CHABHOTO Japa BHYTPH 3Be3A HEAOCTATOYHO, YTOOB! «HC-
[eYb>» TAKHUE 3AEMEHTBI, KAK MEAb, HUKEAD, IUHK 1 ypan. {VIspaekars
SHEPIiO MPH CAMAHUM IAEMEHTOB TKEAee KEAE3a HPe3BbMaAHO CAOXK-
HO B CHAY PA3AHYHBIX MPHUKH, B TOM YHCAE OTTAAKHBAHUA NIPOTOHOB B
SAPE U HEXBATKYU CBAIYIOUIEN JHEPIMU.) AARL TSDKEABIX IAEMEHTOB ITOHA-
A00HAZCH 651 ITeuKa MoOOAbLIE ~— B3PhIB MACCHBHBIX, MAH CBEPXHOBBIX
3Be3p. [Ipu FpaHAMO3HOM B3phiBe rHTAHTCKON 3BE3ABI TEMIIEPATYpa ee
TIPEACMEPTHOH arOHAU MOXET AOCTHIATh TPHAANOHOB TPAAYCOB, U 3Ta
SHEPrHsi OKA3bIBAETCA AOCTATOYHOH AASL «IPUTOTOBACHUSA»> IAEMEHTOB
TsDKeAee Jkeae3a. [10 cyTy, 910 03Ha4aeT, YT0 OOABIIMHCTBO JAEMEHTOB
TSKEAEE XEAe3d — PE3YABTAT B3PHIBa CREPXHOBHIX 3BE3A.

B 1957 roay Xoiiascoasropcre c Maprapern Axedpu bepouaxamu
 YuabsiMom Payrepom onyOAHKOBAA, BOZMOKHO HAUOOAEE 3HAYHTEAD-
HY10, paboTy, rae B MOAPOOHOCTAX ObIAK IPEACTABACHS BCe ITAMl,
HEOOXOAMMBIE AAS CO3AAHHS IAEMEHTOB BO BCEAGHHON M AASL OnIpeae-
A€HHSA YIX PACAIPOCTPAHEHHOCTH. APTYMEHTH 2BTOPOB OBIAM TaK TOYHBI,
BECKH M YOEAHTEABHBI, 4TO AKe [aMOBY mpHIMAOCH HPH3HATh, 4TO XOTA
NPEACTABUA YOeAHTEAbHEIYIO KAPTHHY HykaeocHHTe3a. [aMoB, B nipy-
Cyiest eMy MaHepe, AAKe COUMHHMA CACAYIONIHE IKCPOMT B OMOAEHCKOM
CTHAE:

B camom Hayase, Koraa bor co3papaa aaeMeHTH, BOAHYACH IIpH
caere, OH HE HA3BAA MACCY TIATH, @ TOTOMY, €CTECTBEHHO, HE MOTAM
00pa3oBaTECA THKeAble IAEMEHTHI. BOF OblA OueHb pa3ouapoBan
M TTOHAYaAy XOTeA CHOBa B3OpBaTh BceaeHnyo, a 3aTeM Havarh Bee
cuavasa. Ho 970 6b1a0 651 canmkom npocro. Toraa Bcemorymyiét bor
PEllMA HCOPABHTh CBOK OMMUOKY CaMbIM HEBEPOATHHIM 0OPa3OM.
H ckasaa bor: Aa 6yaer Xona. M nossuacs Xoia. M nocmorpea bor
Ha Xofiaa... M Beaea emy cOTBOPHTD TSOKEABIE SIACMEHTDI TaK, KaK eMy
B3aymaetca. M Xona pewna coTBOPUTH TsDKeAble IAMEHTDI B AAPAX
3BE3A U PACNPOCTPAHATH MX 110 Bceaentoi ¢ moMOUIbIO B3PbIBOB
CBEPXHOBDLX.
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ApryMeHTbI IPOTHB TEOPHH
cTanHOHapHOM Bceaennon

OaHaKo B Te4eHHE ACCATHACTHH BO BCEX HATIPABACHUAX HAYKH HAKAIAH-
BAAOCH BCE DOABIIIE AOKA3ATEABCTB, OTIPOBEPTAOMUX « TEOPHIO CTALMO-
HapHO! BceaenHoit». Xo#a 06Hapyxua, 4To ero 60ppba obpedena na
peprbif npourpei. [o ero Teopys, mockoasky Beeaennas ne apoasony-
OHMPOBAAQ, 3 [TOCTOSHHO CO3AABAAA HOBYI0 MaTepHIo, pattssi Bceaennas
AOMKHA OBIAA BBITASACTE OYeHb NOXOKel Ha BeeaeHHylo Hatmx aHen.
BuauMble HaM CETOAHS FAARKTNKH TOXE AOAXKHBI ObIAM TIOXOAHTb Ha Te
TaAAKTHKH, 4TO CYIIECTBOBAAM MMAAMAPABL A€T Ha3aa, Teopus crayuo-
napHo#t BceaenHoin Moraa 6mTh onpoBeprHyTa, ecan bn1 Os1A1 0OHAPY-
JKEHbI TIPH3HAKH 3HAYHTEAbHBIX 3BOAIOLIMOHHDIX H3MeHeH i Beeaennon
Ha NPOTHKEHHHY MUAAMAPAOB A€T.

B 1960-e roan B KOCMHYECKOM IPOCTPAHCTBE oGuapyxmu{ 3arapoM-
HBI€ HCTOUHVKH HEBEPOATHOM JHEPUHY, HAIBAHHBIE «KBA3APAMU», MAM
KkBasuaBespHbiMu obbektamu. (Haspanue 6bIA0 TaKMM 6POCKAM, YTO
[MO3AHEE €ro MCIIOAL30BIAM B KAaYeCTBE MaPKH TCAEBH3OP3.) KBQBQPEI
reHepHpPOBAAM HeBEPOATHBIC KOAMYECTBA IHEPTUM M XaPaKTEPH30BAAMCE
KPACHBIM CMEIEHUEM OrPOMHO BEAUHHbI, YTO O3HAYAA0, YTO OHM HA-
XOAATCA HA PACCTOAHUH MHAAHMAPAOB CBETOBBIX A€T OT HAC, a TAKKE YTO
OHM ocBemaan Beeaernylo ewe B pariHem ee AeTcTse (CEroans acTpo-
HOMb! CYMTAIOT, YTO KBa3aphi — 3TO IMTAHTCKHE MOAOABIE TAAAKTHKH,
BEAOMBIE PHEPTHE OrPOMHBIX YEPHBIX AbIP). Y HAC HET AOKA3aTEABCTBA
CYIeCTBOBAHMSA KAKHX-AUDO KBA3APOB CErOAHS, XOTA COFAACHO TEOPHH
CTalHOHapHON BeeAeHHOM OHN AOAXHDBI CYIIECTBOBATE. 33 MHAAMAPABI
A€T OHM HCHe3AH.

B Teopun Xofaa KpbAach elile 0AHA IPOOAEMA. YdeHble AOKA3aAH, YTO
BO BreAeHHOM CAMLIKOM MHOTO reArs, 4T00bI 3T0 BIIUCHBAAOCH B TEOPHIO
craumoHnapuoi Beeaennon. Teansi, napecTHIH KaK ra3, HCIIOAB3YEMbIH
AAS HAAYBAHHS BO3AYIHBIX HIAPOB H HEOOABIIMX AUPHKabAert, B Aeqt-
CTBHTEABHOCTH AOBOASHO PEAOK Ha 3eMAE, HO OH SBASICTCS BTOPbiM 1O
OTHOCHTEABHOMY COAEPHAHHMIO IAeMeHTOM Bo BceaeHnolt mocae Boao-
poaa. Boobuiie, OH HACTOABKO PEAOK, UTO BrIepBble Obia OOHAPYIKeH He Ha
3emae, a va Coannte. (B 1868 roay yuenie aHasnssposaar ceeT Coamia,
MPOXOAAMH depe3 rpusmMy. flpesoMaenHbIA Ayd CBETA PaCNazascs Ha
OORIMHYIO PaAYTY LBETOB M CTIEKTPAAbHBIX AMBHE, HO yYeHbIE 0OHAPYKH-
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AVl HEYETKME CIIEKTPAAbHBIE AMHHH, BbI3BAHHEIE 3ATAAOUHBIM SAEMEHTOM,
HUKOTAQ He BHAeHHBIM paHee. OHM OMMOOYHO MOCUUTAAM, HTO 3TO Me- -
TaAA, 2 HA3BAHUA MeTaAAOB (B AHTAMFCKOM TEPMHUHOAOTHH) OKAHYMBAIOT-
ca Ha -ium, Hanpumep lithium (anthit), uramium (ypan). Oxu Aanu 3TOMY
3arapOYHOMY MeTaAAy HasBaHHe helium (reamit) OT rpeteckoro Hassauws
Coanna, «Helios». Koraa xe B 1895 roay reanii 6bia HatiaeH Ha 3emae 8
JAAEKAX YPaHa, YIEHBIE C HOABUIMM CMYIIEHHEM OOHAPYXMAH, YTO 3TO
Ta3, a He MeTaAA. Tak HasBaHME TeAMs, BIepBble OTKpHTOro Ha Coanlte,
M3HAYAABHO OKa33A0Ch HENPABHABHBIM. )

Ecam AEPBHYHBIA reAMi B OCHOBHOR CBOEH MacCe POXKAAACS B 3BE3A-
HbIX SIAPAX, KAK CUHTaA XOHA, OH AOAKEH OblA OBITh AOBOABHO PEAKUM H
HAXOAMTBCA B Heapax 3e3s. Ho acTrpoHoMuyeckue AaHHbBIE MoKasaM,
YTO OTHOCUTEABHOE COACPXKAHHE FeAnst BO BceaeHHOM AOBOABHO BBICOKO
M cOCTaBAseT 25 % oT Beeft Macchl aToMOB Bo Bceaennoit. Brino obuapy-
JEHO, YTO TeAMi OAHOPOAHO PacripocTpaten no Beer BeeaenHor (kak n
[PEATIOAATAA lamos).

Ceroans Mbl 3HaeM, yto ¥ B Teopun Tamosa, 1 B Teoprm Xomaa Obian
3epHA MCTHHB OTHOCHTEABHO HYKAGOCHHTe3a. [aMOB CIMTaA, 4TO Bee Xu-
MHYECKHE IAeMEHThL OMAUTIOD OUHBIM Pe3yABTaTOM, MAH 3040, Boabiioro
Baprsa. Ho ero TeopHio youau nipoBaAbl Ha NATH U BOCbMM YaCTHIIAX.
XOHA e CINTAA, 9T0 CMOT 334ePKAYTh Teopuro boasoro Bapsisa, no-
Ka3aB, 4TO B 3BE3AAX <TEKYTCA» BCe aremMeHTh — K Boabmomy Bapmiy
nphberars HeT HuKakoin norpebHocTh. Ho ero Teopuu He yaaroces 065-
SICHATD OrPOMHBIN [IPOLIEHT [eAUs, CYMeCTBYIOWUH, Kak HaM H3BECTHO,
B0 BceAeHHOM.

[To cynsecrsy, [amoB 1 Xo#ia Aa A HAM B3AMMOAOTIOAHSIOUSYIO KAPTHHY
HYKA€OCHHTe3a. QueHb AeTK1e JAEMEHTBL C MACCOH A0 S 11 8 AefCTBHTEAD-
HO BO3HHKAH B pesyabTare boabuioro BapsiBa, kak v npeanmoaaraa [amos.
CeroaHa B pesyabTate NOCACAHMX (PUIUYECKHMX OTKPBITHH CTAAO H3BECT-
HO, 4T0 BO BpeMs boabmoro Bapsisa AeficTBMTEABHO BO3HMKAA OOABIIAS
YacTb AEHTEPUS, reAns-3, reAus-4 n AMTHA-7, KOTOPbIe IIPUCYTCTBYIOT B
npupoae. Ho boaee Taxeabie 3aeMEHTH1 ObiAM, B OCHOBHOM, CO3AQHKI B
AApaX 3Be3A, KaK yTBepxKA2A XOHA. EcAu Mbl IPOABUM 3AeMEHTHI TSDKe-
Aee xeae3a (MeAb, IUHK 1 30A0TO), KOTOPbie BOHUKAM M3 OONMTAIONIETO
Kapa CBEPXHOBBIX 3BE3A, TO Mbl [IOAYYHM 3aBEPUIEHHYI0 KAPTHHY, 00BAC-
HSIOILYI0 COOTHOIIEHHe BCex dAeMeHTOB BO Beeaenton. (Arobas Teopus,
CONEPHUHAION]As C HBIHENIHUMH B3TASAAMU KOCMOAOTOB, CTOAKHYAACH Obl
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C 32A24€H HEMBICAUMOW CAOXHOCTH: OOBACHUTH BOZHUKHOBeHMe Doaee
COTHH 2A€MeHTOB BO BceAeHHOM U MHOXKeCTBA MX PIBOTOIIOB.)

Kak poxaaroTcsa 3Be3AbI

OAHNM 13 HEOXKRAIHHBIX PE3YABTATOB XAPKOrO CIOpa 10 MOBOAY Hy-
KACOCUHTE3A CTAA0 AOBOABHO IIOAHOE€ ONMCAHHE XU3HEHHOTO L{MKAA
3Be3a. CTaHpAQpTHAA 3Be3Aa, Takas, Kak Haule COAHIle, HAYNHACT XH3HD
KaK OFPOMHBIM IUap Pa3pexeHHOTO BOAOPOAQ, Ha3bIBaeMBIA IPOTO3Be3-
AOH; TIOCTEIIEHHO IAP CKUMAETCA TI0A BO3ACHCTBHEM CHABI TPABMTALIMH.
Haumnsas cxuMaThcs, ITOT Wap yCKopsieT BpaileHHe (410 YacTo BAEUET
3a co0oi 00pa3OBAHHE ABORHOMN 3BE3AHON CHCTEME], TAC ABE 3BE3ABL
CAGAYIOT APYT 32 APYTOM 10 JAAMIITHYECKMM OpOnTaM, HAM 0bpa3oBanme
TIAQHET B NMAOCKOCTH BpaleHUS 3BE3ADL). Slapo 3Be3abI OYeHb CHABHO
pa30rpeBaeTCs, AOCTHIAs TeMIepaTypbl NpHOAM3HTeABHO B 10 MAH
rpaaycoB 1 60Aee, pu KOTOPOH NMPOHCXOANT HYKACOCHHTE3 BOAOPOAEI C
00pa3soBaHHeM reaus.

Koraa 3Be3aa PacKaAseTCs, ee Ha3bIBAIOT 3BE3AOH TAABHOM IOCAEAO-
paTeabHOCTH. OHa MOXeT ropeTh 0koAO 10 MApA AeT, cHawaaa cropaet
BOAOPOA, 2 TOTOM [eAHH. Hame CoaHle ceflMac HAXOAUTCA B CPEeAMHHOH
TOYke 3TOro npouecca. [1o okonyauuu neproaa CropaHMsa BOAOPOAR
HAYMHAET FOpPeTh reauil, BCAGACTBHE YETO 3BE3AA HEBEPOATHO pacimmps-
eTCsL — AO PazMepoB opouTh Mapca — M CTaHOBHTCA «KPaCHbIM [H-
raHToM>. [ locae Toro kak reaeBoe TONAMBO MCTOMASTCH, BHEHIHHUE CAOH
3B€3AHOIO SAPA PACCEHBAKOTCSH, O0HAKAA JAPO — «DOEABIA KAPAUK >
pasmepoM ¢ 3eMalo, TakuMHM-TO GeABIMH KapAKWKAMHM ¥ BCTPETST CBOX
CMepTb 3Be3AbI HEOOABIIOTO pasMepa — Bpoae Baero CoAHUA.

B ape3pax ke, Macca koToprix npeBocxoauT Maccy CoanniaB 10-40 pas,
MPOLECC HYKACOCHHTE3a MPOTeKaeT HaMHOro bbicTpee. Koraa 3pessa cra-
HOBUTCS KPACHBIM CBEPXTHUIAHTOM, B €€ SAPE CTPeMHTEABHO CHHTE3UpY-
FOTCS ASTKME SAEMEHThI, U [I03TOMY 3BE3A2 BHITASAUT KaK HEKMIA FHOPHA:
OeAblif KAPAHK BHYTPH KPacHOro ruranTa. B aTom 6eAOM KapAHKE MOTYT
CMHTE3UPOBATHCA ACTKHE IAEMEHTHI (C ATOMHBIM BECOM HHXKE KeAe3a),
COCTABAAIOIME MEPHOAMYECKYIO TabauLy 3aeMeHTOB. Koraa npouecc
HYKA€OCHHTE3a AOCTHIAeT ITaTia, Ha KOTOPOM CO3AQETCSA XKEACIO KAK IA€-
MEHT, 9HEPTUA B IIpollecce HyKAeocHHTe3a 6oAbILe He BripabaTbiBaeTcs,
M 10 TPOLIECTBHA MMAAMAPAOB AET SAEPHBIE MeXa HAKOHEW [TPeKPALaIoT
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csoto paboTy. B aToT MOMEHT 3Be3A2 BHE3AITHO KOAAANICHPYET, CO3AABAS
OFPOMHBIE AABAEHI, KOTOPbIE PAKTUHECKH BTAAKMBAIOT 3ACKTPOHBI B
AAPA. (C03AaBaemaﬂ nAOTHOCTb MoxeT B 400 Mnamapaos pa3 npesoc-
XOAMTB TIAOTHOCTb BOABL) B pe3yAbTaTe TeMIepaTypa NOACKAKMBAET AQ
TPMAAHOHOB [PAAyCOB. JHEPrus rpaBUTALMM, CKOHI{EHTPUPOBAHHAS
B 3TOM KPOIIEYHOM OObeKTe, BHI3BIBAET B3PbIB, CO3AABANA CBEPXHOBYIO
3peapy. Boicokan temneparypa B3pblBa CHOBA BbI3bIBR€T HYKACOCHHTES H
CHHTE3HPYIOTCSA SAEMEHThI C AaTOMHBIM BECOM BBIILIE JKEA€32 ITO IEPUOAH-
4eCKOM TabAMLIe.

Hanpumep, kpacHas apeapa-csepxrurant bereavrefise, aerko pasan-
yuMas B co3Beasy OpHOHA, HEYCTOMYHMBR; OHA MOXET B AOOOH MOMEHT
B30OPBAThCSA KAK CBEPXHOBasA, UCITYCKAR OIPOMHbIE KOAHYECTBA FAMMA-AY-
YeH M peHTTeHOBCKMX Ayyeit. Koraa ato cayumrcs, cBepxroBas Oyaer Bua-
Ha AQKE AHEM, 2 HOYbIO, BO3MOXHO, 32TMUT AyHY. {Koraa-To caMTaAoch,
YTO KOAOCCaAbHasA 3HEPrus, OCBOOOANBINAACA HPHU B3PbIBE CBEPXHOBOX,
YHHUYTOXHMAQ AMHO3ABPOB 65 MAH AeT TOMY Hazaa. Boobure, cBepxHoBas,
HAXOAHCh OHR HA PACCTOAHMH OKOAO 10 CBETOBBIX A€T OT HAC, MOTAR
Obl YHHYTOXKHUTH BCIO XH3Hb Ha 3eMAe. K €YacTbio, 3Be3ABI-KAHAMAATHS
B cBepxroBbie — Crnyka U BeTeabreitse — HaXOAATCA HA PACCTOSHHUH
260 1 430 cCBeTOBBIX AT COOTBETCTBCHHO: 3TO CAHIIKOM AQAEKO OT HAC,
YTOOb! PUMHHATD KaKue-AHOO CepbesHble MOBPEXACHUA JeMAE, KOTAA
OHH B KOHIfe KOHUOB B30pByTci. Ho Hekoropsie yuennie cuuTtalot, 4ro
BBIMUPAHUE HEKOTOPBIX MOPCKHMX OPFraHH3MOB AB3 MHAAMOHR AET TOMY
Ha3aA OBIAO BBI3BAHO MMEHHO B3PhIBOM CBEPXHOBOM HAa PACCTOSHUM
120 cBetoBBIX ACT OT 3€MAN.)

310 03HauaeT, uT0 CoAHUIE He SBAAETCA NCTHHHOH <MATephio>
3eman. Xora mMHOrne Hapoas 3eMan nounraan Coanue xak bora, co-
TBOPHUBIIETO 3€MAIO, TAKOH HOAXOA BePeH AHIIb OTYACTH. XOTA H3HA-
yaabHO 3emas npousomaa ot CoaHua (6yAy4H HACTDIO IKAMIITUYECKO
TIAOCKOCTH 3BE3AHBIX OBDAOMKOB M IIBIAH, LIUPKYAMPOBABUIMX BOKPYT
Coanna 4, S MApA A€T Ha3ap), Temueparypa Hainero CoAHta BbICOKA
AH1llb HACTOABKO, YTOOBI ObiA BOMOXEH HPOLECC HyKACOCHHTE3a BOAO-
poAa ¢ 06pa3oBaHKEM reans. ITO O3HAYACT, YTO HALIEH MCTHHHOM «Ma-
TEPBIO>» -COAHLIEM ObIAA GeabIMAHNAS 3BE3AA (MAM CKOMIACHHUE 3BE3A),
NOrMO1Iasi MMAAMAPABS AET Ha3aA NPU B3PhiBE CBEPXHOBOH, B PE3YABTaTe
KOTOPOro OAH3A€XKALUIHE TYMAHHOCTH OKA32AMCb HACHIIEHB JAEMEH-
TaMM C ATOMHBIM BECOM BHIIIE JKEAE33, U3 KOTOPBIX COCTOAT HAIIH TEAQ.
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Tounee, HalKM T€AA COCTOAT M3 3BE3AHOM MbLAH, H3 3BE3A, KOTOPEIE I0-
rHOAM MHAAMAPABI AET Ha32A,

Tlocae B3pbiBa CBepXHOBOH OCTAETCSA AMILD TO, YTO CETOAHA HA3bIBA-
€TCA HEHTPOHHOH 3BE3A0H, KOTOPAA COCTOHT H3 NNAOTHOTO SACPHOTO Be-
LIeCTBa, CXAToro A0 pasMepos MaHxatreHa — moutr 30 kM, (BnepBble
CYWIeCTBOBAHHE HEHTPOHHBIX 3Be3A OblAO MpeackasaHo 8 1933 roay
Opunem LIBuKKH, HO 9TO Ka3aA0Ch HACTOABKO PaHTACTHUHHBIM, YTO HA
TIPOTSDKEHMH ACCATHACTUH ydeHbie He OOpPAlIaAU HA €TO CAOBA BHHMA-
HHAL,) [TockoabKy HeRTpOHHAA 3BE3AQ HCITYCKAET HIAYICHUE HEPETYASP-
HO, 2 T2KOKE BPAIIAETCA ¢ OFPOMHOH CKOPOCTBIO, OHA TIOXOMA Ha Bpalla-
IOMIMACA MafK, HCITYCKAIOMIMA BCTILUUKH CBETA B NPOLECCE BPALIEHU.
ITpu HaOAIOACHRY C 3eMAM KOKETCS, YTO HERTPOHHASA 3BE3AA IYAbCHPYET,
OTCIOAQ M €€ Ha3BaHHE -— ITyAbCap.

YpeappruaiiHO OOABIIHE 3BE3ABL, MMEIOIHE MACCY, BOIMOXKHO, B 40 pa3
npesbimaruyio Maccy CoaHIa, B3IOPBaBIIKHCh B KOH!e KOHLIOB Kak
CBEPXHOBHIE, MOTYT OCTABUTh TIOCAE Ce0sl HEHTPOHHYIO 3BE3AY, MACCA
KOTOpO#t O0AbIIE TPex COAHeYHbIX Macc. [paBHTaLMA 3TOH HEATPOHHOM
3BE3AbI HACTOABKO BEAMKA, YTO OHA MOMKET IPOTHROAEHCTBOBATD CHAC
OTTAAKMBAHHS, BOSHUKAIOMIEH MEKAY HEUTPOHAMH, U 3BE3A2 COBEPIUMT
CBOA 3AKAIOYATEABHBIM KOAAAIC U MPEBPATUTCA B CaMbId HeoObIYHRI,
ckopee Bcero, 06vexT Beeaennoit - uepryio Abipy, 0 KOTOpO# st noBeay
peyb B IATOH TAaBe.

IIrmauit nomer u boapmor Bapeis

CMepTeAbHBIM YAZPOM B CaMOe CEPALIE TEOPHH CTallHOHApHOH Beeaen-
HO# CTaA0 OTKpbITHe ApHo Tlensunaca n Pobepra Buabcona B 1965 roay.
Paboras ¢ mecTMMETPOBBIM PAAMOTEAECKOTNOM B AabopaTopnn beaa
B FOpPOAE XOAMAEA, OHH, AOBSL PAAHOCHTHAABl H3 KOCMOCA, NOAMAAH
CTpaHHbiA paagolrym. CHAYaAa OHH PEeIIHAH, YTO ITOT IyM — PE3YAbTaT
KaKOTO-TO OTKAOHEHHA B PabOTEe CHCTEMbI, TOCKOABKY [IOAY4AAOCH, YTO
LIYM TOCTYIIAaeT PABHOMEPHO CO BCEX HAMIPaBACHHHM, A HE OT KOHKPETHOM
3BE3ABI MAM FAAAKTHKH. UTOOBI MCKAIOIMTD BO3MOXHOE BAHSHHE IPA3H
¥ MYCOpPa, OHH TIHATEABHO OTYHCTHAM PYINOP TEAECKOIIA OT TOrO, YTO
I[lensuac AeAMKATHO Ha3BaA «CAOEM DEAOTO AMBAEKTPHYECKOro Belle-
cTBa» (MOMYAAPHOE €ro Ha3BAHHE Y ACTPOHOMOB — «[ITHUHA [IOMET > ).
B pesyanTare craa paaronryma Toabko Bo3pocaa. OHH 1 He HOAO3peBaAn,
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'YTO CAYYAFHO HATKHYAMCH HA MHKPOBOAHOBOE PEAMKTOBOE H3AYHEHHe,
CYIeCTBOBaHUE KOTOPOro Gbino npeackasano feopruem [amosbM 1 ero
Koarerams enie B 1948 roay. | :

AOBOABHO AOATO HCTOPHS KOCMOAOTHH HAITOMHHAAA CTAphle GpHABMbI
O KMCTOYHCKHX MOARLIEACKHX, B KOTOPBIX TPM TPYTINbL KONOB MIbITAI0TCA
PACKPbITh HPECTYTIACHHE, ALKE He TIOAO3PEeBast O CYUIECTBOBAHHH APYT
apyra. C oaso#t cToponsl, [amos, Aabpep u XepMaH 3240KMAH OCHOBBE
TEOPHH MHUKPOBOAHOBOIrO PEAHKTOBOTO M3AYMeHNs B 1948 roay; onn
TIPEACKA3AAH, YTO TEMIIEPATYPa 3TOTO U3AYYEHHA COCTABASET S IPAAYCOB
BbIlle A0COAIOTHOTO Hyas. Flaelo 06 namepennn MMKPOBOAHOBOTO KOC-
MHYECKOTO M3AYHEHHA OHH OCTABHAM, TFOCKOABKY IIPHOODBI, MMeBLIHeCS
TOTAA B HX PaCIIOPDKEHHH, He 00AaAAAN AOCTATOYHOM TYBCTBUTEABHOC-
TBIO ADKE AAS TOTQ, YTOOB €ro 06Hap}7)l(HTb. B 1965 roay Ilensuac u
Buabcon Bee-Taku 0OHApYHMAK H3AyueHHe aOCOAIDTHO YePHOTO TeAa,
HO He MOHAAH 3TOro. B 10 jke BpeMa Tperbs rpyIima noa pyKOBOACTBOM
Pobepra Ankke 13 [IpUHCTOHCKOrO YHHBEPCUTETA BHOBb OOPATHAACH K
TeopHH [aMOBa K ero Koaser i Tenepb aKTHBHO 3aHIMAAACh BOIPOCOM
YAQBAHBAHHA MHKPOBOAHOBOTO PEAMKTOBOIO H3AyueHHS, HO CYIIECTBO-
BaBIIee 0DOPYAORAHHE OBIAO AO TIPHCKOPOHA IPUMHTHBHBIM, YTOOBI €TO
YAOBUT.

OTa KOMHMYeCKas CHTYAlL(Ms HAlUAA CBOE 3aBeplileHHe, KOrAd aCTPOHOM
Bepuapa Bepk, obwmit Apyr [Tensuaca 1 AvKke, pacckasaa MnepBoMy
o pabore sToporo. Koraa ABe rpynmnsl MccaepOBaTeAelt HakoHel 00D
€AMHHANCD, CT2A0 ACHO, 4TO [Tenanac n BuabCOH yAOBHAH CHTHaAbI,
OCTaBIIHECA TIOCAE TOro caMoro boasmoro Bapeisa. 3a ato BaxkHoe OT-
kpbiTHe [Tensnac u Busscon B 1978 roay 6piam yaocroenst Hobeaenckon
peMUH.

OrasapiBasch Ha IPOLIAOE, MOXHO BCIIOMHMTH, Kak Xo#a 1 [amos, ABa
CaMbIX 3HAMEHMTHIX aBTOpa POTHBOPEYAILHX APYT APYTY TEOPHI, BCTpe-
THAKCD B | 956 rOAY B «KaaHMAAaKe»: 3Ta CyAbOOHOCHaSA BCTPE4a MOTAA H3-
MEHUTDb BECH XOA PA3BHTHA KOCMOAOFHM. « 51 NOMHIO, Kak [eopruit so3na
MeHA B HeAOM KaAMAAIKe», — BCIIOMUHAA XOHA. [aMOB TOTAR HATIOMHHKA
XO¥AY 0 CBOEM YTBEPXKACHHY, 4TO [Tocae boabioro Bapsisa 0cTasoch us-
AYYEHHE, KOTOPOE MOXHO YBHAETD A2Ke CerOAHs. OAHAKO, COTAACHO TO-
caeaHuM pacyetam [amoea, Temneparypa 9TOTO M3AYYEHUS ObIAA OKOAO
50 rpaaycoB. Toraa Xowa noseanacs ¢ [amosbiM me$opMaLiHel, KOTOpas
CTaAa AASL IOCAEAHETO IIOKMPYOWMM OTKphiTUeM. XoHAy Oblaa M3BeCT-
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Ha He HALIEAINAs MPU3HaHHA paboTa, HankcaHHas B 1941 roay JHapIO
MaxkxkeAapoM, B KOTOPO#H aBTOP YTBEPXKAAA, YTO TEMIIEPATYPa OTKPBITO-
ro KOCMOCa He MOXKET [IpeBbiliaTh TpeX rpasycos no Keansuuy. [pu 60-
Aee BBICOK}X TEMIIEPATyPax POMCXOAMAN OBl HOBbIE PEAKLIHH, KOTOpbIE
co3panu 6b coeaunenns yraepoaa ¢ BoaopoaoM (CN) u asotom (CH) &
BO36YIKACHHOM COCTOSHHK B OTKPBITOM KocMoce. Mamepus cnekrp atix
XHMHYECKUX 3AEMEHTOB, MOXXHO OBIAO OTIPEACAHTD TEMIIEPATYPY OTKPHI-
Toro kocmoca. ITo cyTH, oH BRIACHHA, 4TO MAOTHOCTh MOAekYA CN, 06Ha-
PYXeHHBIX HM B KOCMOCE, YKa3sIBaeT Ha Temmnieparypy 8 2,3°K. Apyrumu
CAOBAMH, MEKPOBOAHOBOE H3AYHeHHe ¢ TeMIepaTypon B 2,7°K yxke 6140
KaK Onl OTKpHITO B 1941 ropy, o yem [amoB e rmea nonaTus.

Xoiia BcioMunaa: « CAy4HAOCH AM 3TO IIOTOMY, YTO «KAAMAAK> ObiA
CAMIIKOM YAODEH, HAY 10TOMY, uTo [eopruit HacTanBaA Ha TeMMeparype
Bbuue 3°, a 4 — Ha PaBHOM HYAIO, Mbl YITYCTHAM CBOH IIAHC CAGAATH OT-
KpbITHE, KOTOPOE ACBATHIO FOAAMK MO3Ke caeaaan ApHo [lenanac u bob
Buabcons. Ecaut 651 rpynna lamosa He cAeAaaa ommnOKy B pacierax u
NPUIIAA K DoAee HU3KOM TeMIeparype uaH ecau Ob1 X0iA He OTHOCHACA
CTOAb BpKAEOHO K TeopHyt Boabinoro BaphiBa, To ncToprd kocMoaorum,
BO3MOHO, OK23aAach Obl HHOHM.

boabmoii B3psis  icuxoAorus

OTkpriTre MUKpoBOAHOBOTrO $pona Ilensnacom u Buavconom pemsaso-
M 06pa3oM NOBAMSIAC Ha Kapbepy JamoBa u Xoiaa. Xofaa ux pabora
JyTh He BOTHAAA B rpod. B koHue kon1108 B 1965 roay Ha cTpasHLax Kyp-
Haaa «Haituep» (Nature) Xoiia 0QHUMAABHO NPH3HAA CBOE OPXEHHE,
PUBOAS B Ka4ECTBE APTYMEHTOB OTKAa3a OT TEOPHM CTAalMOHApHOH
BceaeHHOM MHKPOBOAHOBOE PEAHKTOBOE H3AYYEHHE ¥ OTHOCHTEABHO®
coaepxanue reans. Ho 4To ero AeficrBuTeAbHO HeCrIOKOHAQ, TaK 3T0
+ TOT $aKT, 4TO Teopus CTaUMOHApHOU BeeaeHHOM noTepsaa oo npo-
THOCTHYECKYIO CHAY: «BceM H3BeCTHO, 4TO CyLecTBOBaHHE MHKPOBOA-
HOBOT'O PEAMKTOBOTO H3AYYeHHs YOUAO KOCMOAOIHIO ‘CTAl[MHOHAPHOM
BceAeHROM, HO YTO ACACTBHUTEABHO YOHAQ TEOPHIO CTALIMOHAPHOH
BceaeHHOI™ — TaK 3TO IICUXOAOTHSA... 3A6Ch, B MHKPOBOAHOBOM H3AY-
4eHM1H, 3aKAI0YAAQCh BLKHOE SBACHHE, KOTOPOTrO OHA HE MPEACKaZaaa 3a
MHOTHE TOABY, U 3TO cOMAO ¢ MeHA cniech>. (ITosanee Xoiia BepHyAcs Ha
NpexKHHe MO3ULMH, 0e3ycnelso DhTasch paboTaTh ¢ APYTHMH BepCUs-
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MH TEOPHM CTALJMOHAPHOH Bceaenno#, HO KayKAbIT HOBBIM BapyaHT ObIA
BCe MEHEee NPABAOIOAOGHBIM. )

K HecyacThio, BONPOC O NEPBEHCTBE OTKPHITHA OCTRBHAB Ayiue [amosa
HENPHATHBIA OCIAOK. [aMOB, ecAM YMTaTh MEKAY CTPOK, Obla HEAOBOAEH
TeM, YTO ero CODCTBeHHAsA PaboTa, a TakoKe PabOThi €F0 COTPYAHUKOB TaK
MaAO YIIOMHHAAHCh, €CAH BooOMIe ymoMHuHaANCh. HeHsMeHHO Bexan-
Bblfi, OH IIOMAaAKMBAA O CBO¥X YyBCTBAX, HO B AMYHBIX THCHMAX OTMEYRA
HeCTPaBEAAMBOCTb TOrO, YTO QHIUKHM M HCTOPUKH HAYKH MOAHOCTBEO
TIPOHTHOPHUPOBAAH KX pabory.

Xots pabota [lenzuaca v BuabcoHa HaHeCAa COKPYLIMTEABHBI YAAD
IO TEOPHHU CTAUHOHAPHOI BeeaeHHOM 1 0beciiewtaa TBEPAYIO IKCITEPH-
MEHTAAbHYIO OCHOBY TeopuiH boabnioro B3prisa, B noHuManuu cTpyk-
Typsl pactumipatomierica Bceaennoit cymecTrosask orpoMHble IPOOEABL
Hanpumep, 8 Moaeant Bceaennoit ®praMaHa AAs TOT0, YTOObI NOHATS, KAK
3BOAIOLIMOHMPYeT BreaeHHas, HeOOXOANMO 3HaTh 3HAYCHHE W), CPEAHEH
nAOTHOCTH BeeaenHoit OaHako ompeaeaeHte ee OKa3aA0Ch AOBOABHO
MpOOAEMaTHYHAIM, KOFAA Y4eHble OOHapy#HAM, uTo BeeaeHnas cocrout
HE TOABKO M3 M3BECTHBIX HAM aTOMOB M MOAEKYA, a ellie H K3 HE3HAKOMOIX
HOBOH CyOCTaHIIMH, HA3bIBAEMO#1 « TEMHbIM BEIECTBOM >, KOTOPas BECUT
B 10 pa3 6oasme 06br4noro semectsa. M cuoBa baecTaiiue A0CTIOKeHUs
B 3TOM 00AACTH He GblAM BOCTIPMHATDHL BCEPbe3 ACTPOHOMHYECKHM CO-
0OLIECTBOM.

Omera u TeMHas Marepus

HcTopHus TeMHOM MaTepyH, BO3MOKHO, OAHA U3 CaMbIX HEOObIKHO-
BEHHBIX UCTOPHI KocMoaorun. B aanexne 1930-e roabt HesaBHMCHMBIA
wBednapckui acrponom Qpury Lsukku n3 Kaandopnuiickoro texso-
AOTH4€CKOTO HHCTHTYTA 3AMETHA, YTO ABMXKEHHE TAAAKTHK B CKOTIAEHHH
raaakTuk Koma He cooTBercTBOBaAo Teopum rpasutaumyu HerotoHa. On
OOHapYXHA, YTO CKOPOCTb ABWKEHMS [AAAKTHK TAKOBA, YTO, MO 3aKOHAM
ABIDKEHHS HbIOTOHA, OHK AOAXKHBI OBIAM PA3AETETHCA B CTOPOHbI, & CKO-
naexye — pacnactobea. Lisriam petmna, 4To eAMHCTBEHHbIM BO3MOKHBIM
00BACHEHHEM TOTO, 4TO ckonaerue Koma yaepxuBaeTcs, a He pasaeTaet-
Ci B CTOPOHBI, MOFAO CAYXXHTh AHIIb TO, YTO B CKOTIAGHHH — B COTHH pa3
Doapilie MaTepyy, 4eM MOXKHO OblAO YBHAETH B Teaeckon. Anbo 3akoHb
HpioTOHa AEAICTBOBAAH KaK-TO HEBEPHO HA MEXKIAAAKTHYECKHX PACcCTOS-
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HHAX, AMOO CYLIeCTBOBAAO OrPOMHOE KOAHYECTBO HEBHAMMON MaTepUH
B CKOMACHHH KoMa, koTopast He AaBaAa eMy PacHacThCA.

3TO CTAaAO MEePBbIM CBUACTEABCTBOM B HCTOPHH, YTO Y€ro-TO KpafiHe
HEAOQCTABAAO B OTHOIIEHMM PacTIpOCTpaHeHMs MaTepuu o Beeaennoi.
K HecyacTrio, acTPOHOMBI BO BCEM MUPE AMOO He 3aMETHAM IHOHEPCKYIO
pabory LIBukky, AMOO APYKHO OTBEPIAH €ro BHEBOABI IO HECKOABKHM
NPHYHHBAM,

[Teppas U3 HUX 33KAIOYAAACH B TOM, YTO ACTPOHOMSI HE CKAOHHDI
OBIAH BEPUTDH B TO, YTO TeOpHA rpaBuTaLuy HploToHa, 3aHnMaBuIas Be-
Ayliee OAOKEHHUE B PU3HKe Ha IPOTDKEHHH HECKOABKHX BEKOB, MOXET
ObITH HeNPaBUABHOM. YKe CYIeCTBOBAA NPELEAEHT TAKOTrO KPH3HCA B
acrponomun. Bo Bpema nccaeaoBanns opdutsr Ypada B XIX cr. 6b1a0
0DOHApPYKEHO, YTO OHA PACKAYHBAETCA — OYEHb HEMHOTO, HO OTKAOHAACH
ot ypaptenui Mcaaka Heiorona. Tak yro anbo Herotou ommbancs, aubo
AOAKHA ObIAA CYHMIECTBOBATh HOBAs IAAHETA, YbA TPABUTALIMA BO3ACH-
CTBOBaAA Ha YpaH. FIMenHo BTOpOe NpeAroAOKEeHHE OKA3AA0CH BEPHBIM,
W TIPK TePBOM XKe NMONBTKE, COBepHIeHHOM B 1846 roAy npu aHaAm3e
[IPEATIOAArAeMOr0 MMOAOXKEHHUS TIAAHETHI COTAACHO 3akoHaM HpioToHa,
6p1aa2 0OHapyxeHa naaHera HerrryH.

Bo-Bropsix, cyiecrsoBasa Takas npobaeMa, KAk AWMHOCTB CaMOTO
LiBuKky 1 TO, KaK aCTPOHOMBI OTHOCHAMCD X <«ayTcaiaepam». L[BHkku
6bia daHTa3epOM, Ha NPOTHKEHUM JKH3HHM HaA HUM HaCTO CMESAMCH
HAM NIPOCTO He 00pamaAu Ha Hero BHUMaHHA. B 1933 roay BMecre ¢
Baasrepom baaae OH npnayMaa TepMuH «CBEPXHOBAA 3BE3A2> ¥ NIPEA-
CKa3aA, YTO [OCAE B3PbIBA OCTAHETCA KPOIleYHas HEHTPOHHAS 3BE3AA
OKOAO 22 KM B MOnepeyHuKe. ITa Haes MOKa3aAaCh BCeM HACTOABKO
abcypanon, yro ee 19 supaps 1943 roaa Aaxe BhCMEAAH B KOMHKCE Ha
crpanuiax «Aoc-AHANeAeC TaRMC>. LIBHKKH CTPAILHO 0003AMACH Ha
MAACHDKYIO IAHMTAPHYIO rPYILIY aCTPOHOMOB, KOTOpPbIE, KaK OH AYMAA,
OTKa3bIBaAH eMy B [IPU3HAHHNH, KPAAH €r0 MAEH H He AABAAU €My BPEMEHH
AASE HADAIOAEHHIA Ha 250-caHTHMETPOBOM M 500-caurmeTp030M TeAe-
CKOOax. (HCSaAOAI‘O A0 cBoei cMepTy B 1974 roay Lisukxu ra cOOCTReH-
kble CPEACTBa OMYOAHKOBAA KaTaAOT FAaAAKTHK. KaTaAor OTKphIBaACS
3aroAoBkoM «HanmomnuaHue kopHesM aMepPHKAHCKOA aCTPOHOMHH
M HX NOAXaAnMaM>». B osepke OblAa APOCTHAA KPUTHKA Y3KOH, 3aKope-
HEAOHM B CBOMX TPAAHITMOHHbBIX B3rASAAX 3AMTHl ACTPOHOMOB, KOTOpHIe
CTPEMHAMCH H30 BCEX CHA MPENATCTBOBATh PaboTe TaKHUX He3aBHCHMbIX
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ACTPOHOMOB, Kak OH caM. «CeropHsiHYe IOAXaAHMBI M CaMble HaCTOS-
mMe BOpbl, 0COOCHHO 8 AMEPUMKAHCKOM ACTPOHOMUYECKOM DOmeCTBe,
KXKeTCs1, COBEPIIEHHO CBOOOAHO MPHCBAMBAIOT OTKPHITHA U n3obpere-
HYA, CABAAHHDIE BOAKIMH-OAMHOMKAMH M MHAKOMBICAAIIAMH », — JIMCAA
oH. LIBHKKM Ha3BaA 3THX AIOACH <CPEPUUECKUMU YOAIOAKAMH», IOTOMY
4TO «OHH YOAIOAKM, € KaKOH CTOPOHDBI HA HUX HH rAsHb>». OH OblA pasnp-
SIPeH, OTOMy 4TO ero obouan BuMannem 1 Hobeaerckyio npemio 3a
OTKPBITHE HEATPOHHOM 3BE3ABI AAAM KOMY-TO APYrOMY.)

B 1962 roay actponom Bepa Pybun 3anoBo OTKPbIAQ Al0bonbIT-
HYIO0 TIPOOAEMY FaAakTHYeCKOro ABrxeHnss. OHa u3ydaAa Bpamlenue
Taaaxtnkn Maeunsia ITyTb h CTOAKHYAACH € TOA JKe caMO# npobaeMoi:
ACTPOHOMMYECKOE COOOMECTBO He IIPHHAAO ee BEBOABL OOBMYHO,
yeM Aasbiie 0T COAHIA HAXOAUTCS FIAAHETA, TEM MEAACHHEe OHA Bpa-
maerca. Hem Oarxe, Tem ObicTpee ona Bpamaercs. Mmekno nosromy
Mepkypuii Ha3BaH No UMeHH OOIa CKOPOCTU — OH PACIOAArAETCH
ouensp 6a13k0 K Coanlry, B MMeHHO noatoMy ckopocrs [1ayrona s 10 pas
Mesbute CKOpocTn Mepkypus — TTAyTOH pacnoaaraercs A2Able Bcex
raaneT oT Coanila. Oanako koraa Bepa Pybus BavMareAbHO M3ydmaa
roaybbie 3Be3abl Hauleit [aaaxTuky, oHa OOHAPYKHAQ, YTO 3BE3ABI Bpa-
WAIOTCA C HEU3MEHHON CKOPOCTBIO, BHE 3aBUCUMOCTH OT PACCTOSHHSA
A0 tenTpa [aaakTuxy (HAOCKOTO BPAIAIOMEroCs AMCKA), TeM CaMBIM
Hapywas npyHuuns Mexaruky Hetorona. Tlo cyti, ona 0OHapyxuAa,
370 Tanaxtvka Maeunsiit IlyTh 8pamasack HacToasko ObICTPO, uTO, 11O
CIIPABEAAMBOCTH, €€ 3BE3AB AOAXKHB Obl ObIAU pasAeTeTbCs B Pa3Hbie
croponsl. Ho l2aakruka npebribasa Bo BOAHE YCTOMYMBOM COCTOSHHH
Ha NMPOTSKEHUH MPHOAM3UTEABHO [0 MAPA A€T; OCTABAAOCH 3aTAAKOH,
f0YeMy ee BPAUAIOMMACS AUCK TAOCKHA. HTo0br He pasBaauThCS, OHA
AOAKH2 Ob1 61T B 10 pas TaKeAee, YeM CUMTaAW yueHble B TO BpeMa. Bbyiao
04YEBMAHO, 4TO He yyrero 90 % maccht Beert [aaakrmkm!

PaGoty Bepu Py6uun nponrnopuposasy, Moxer ObITh, IOTOMY, 4TO
aBTOpOM ee Oblra xenuaa. C HekoTopo# 6oasto Pybun Bcnommnasa,
YTO, KOTAQ OHa NOCTYTAAA B KOAAEAXK HA CIIEMAABHOCTD «€CTeCTBEH-
Hble HAYKH» H CAYYAHHO OOMOABHMAACH IPENDAABATEAID B IPUEMHON
KOMHCCHH, YTO efl HPABHTCS PHCOBATh, TOT CIIPOCHA: «A BBl HUKOTAZ He
PACCMATPHBAAM BO3MOKHOCTD CACARTH KAPBEPY, ACAAS 3APUCOBKHM ACTPO-
HOMHYeCKHX 00beKToB?» OHa 1MCaAd: «ITO CTAAO KAKOYEBOT PPasoil
HaC B CeMbe: Ha MPOTSKEHUH MHOTHX A€T, KOTAQ YTO-TO Y KOTO-TO H3 POA-
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CTBEHHUKOB LIAO HE TaK, Mbi FOBOPHAH: ‘A Bbl HUKOTAQ HE PACCMATPUBAAH
BO3MOXKHOCTS CAEAATD Kapbepy, A€AAS 3APHCOBKM aCTPOHOMHYECKHX
obbexron?” Koraa Bepa ckaszasa cBoeMy IMIKOABHOMY TIPEIIOAABATEAID
(pH3MKH, 9TO €€ IPUHSAM B Baccapcmm KOAAEAX, TOT OTBETHA: <Y Tebs
BCE MOAYYHTCS, TOABKO ACPXHCH MOAAABIIE OT Hayku>». [1o3aHee oHa
BCIIOMMHAAL: «Heo6X0oAMMa HeBePOATHO BHICOKAS CAMOOLIHKA, YTOOb]
BHICAYILIUBATEH HOAODHbIC BEHIH M HE CAOMATHCS»,

[To okonyauun yyebnr Pybun 1n10aasa sasBAeHNe O IPUHATHH €€ Ha
BAKAHTHYIO AOAXKHOCTD TIpeNOAaBaTeAs B [apBapA, U ee NPHHAAHM, HO
OHa OTKA3aAACh, HOTOMY 4TO BBILIAA 3AMYXK H YEXaAa BMECTE C MYXKEM-
xumuxom 8 Kopreaa. (Ona noayuuaa otser us [apsapaa, rae BHU3y Obiam
OT PYKH IIPUIHUCAHBI CACAYIONIHE CAOBA: «1epT mobepu ITHX JKeHILuH!
Kaxxabl# pas, KaK S HAXOXKY TO, YTO HYXKHO, OHH YeIKAIOT U BBIXOAAT 32-
Myx>.) HeaaBHo oHa mpunsiaa ygacTHe B acTpoHOMHYECKOM KOHPepeH-
1M B Sonuy, Tae OblAa eAMHCTBEHHOM XKEeHIUHOM. « 5, NpaBAQ, AOATOE
BpeMs He MOTAQ 00 3TOM paccKasbiBaTh He3 cAes, 1OTOMY YTO, KOHEUHO,
32 OAHO TIOKOAEHHE... HEMHOTO€ U3MEHUAOCH >, — TIpU3HABaAaCh Bepa
Py6un.

Tem He MeHee HECOMHEHHAs 3HAUMOCTH ee paboThl, a TaKke pabo-
Tl APYTHX YYEHBIX NOCTENMeHHO Ha4aAH yOexaAaTh acTpOHOMUYeCKOe
COODMIECTBO B CYLECTBOBAHMH IPOOAEMbl «OTCYTCTBYIOMIEH>» MACChl.
K 1978 roay Bepa Py6un u ee koasern TimaTeAbHO U3y4HAH BpaieHHe
i1 raaakTHK; Bce OHM BPallaAMCh CAMIHKOM 6b1CTpO, 4TOOb 3aKOHBI
HrioroHa ro3BoAHAM UM OCTABATbHCS EAMHBIM LieAbIM. B TOM e roay
rOAAAHACKHMI pagHoacTposom AsbbepT bosma onybankoBaA caMbrit
IOAPOOHBI AHAAM3 AECATKOB CIIHPAABHBIN FAAIKTUK: TIOYTH BCE OHH
AEMOHCTPHPOBAAH TO K€ CaMOe aHOMaAbHOe noseaeHve. Kazaaock, uto
3TO HAKOHET] YOEAMAO aCTPOHOMUYECKOE COODIIECTBO B CYIIECTBOBAHHM
TEMHOT'O BeILeCTBa.

[Ipocreiimum peliesieM STOM YAPYYAKOmer npobAeMbr OHIAO TIPea-
NMOAOXEHHUE, YTO FAAAKTHKH OKPYXEHBl HEBUAMMDBIM OPEOAOM, KOTOPbIH
coaepuT B cebe B 10 pas boabire BeiecTra, yeM 38e3ab1. C Tex nop
MORBUAMCH DOAee COBeplieHHble MPHOOPD! AAS OIIPEACACHNS HAAMYHS
ITOH «TEMHOM > MarepuH. OAHOT M3 HanOoAee BIIeYATAAIOUMX ABASETCH
BOIMOXHOCTb U3MEPEHNA HCKPHBACHHA 3BE3AHOIO CBETA [IPY €r0 Npo-
XOKACHHH CKBO3b HEBHAMMOE BeuleCTBO. [ IoA00HO AMH3e OYKOB, TeM-
Hasl MaTePUA MOXET TIPEAOMAATD CBET (6AaroAapx CBOEH HEBEPOATHOH



92 Ilapasaeabtnie MMpPHI

MACCE, 3 CAGAOBATEABHO, M CHAE rpaBHTanuu). HeaasHO NPHU TIyaTeAbHOM
KOMITBIOTEPHOM aHaAu3e ¢oTorpaduii, CAEAAHHBEX IPH MOMOUIH KOCMHU-
yeckoro Teaeckorna Xab0aa, yueHble CMOTAN CO3AATb KAPTY pacnipeAeae-
HUA TEMHON MaTtepuu Bo BeeaeHHoR.

M cefiac mpOAOAXKAOTCA OKECTOUEHHDBIE CIOPbL O TOM, H3 YETo CO-
CTOMT TeMHas MaTepus. HekoTopbte yueHBe CYHTAIOT, YTO OHA MOXKET
COCTOATH U3 OOBIYHOTO BENECTBA, KOTOPOE NPOCTO MAOXO PAIAHYMMO
(TO ecTh M3 KOPHYHEBBIX 3BE3A-KAPAUKOB, HEATPOHHBIX 3BE3A, YEPHBIX
ABIp 1 TAK AAA€E, KOTOpble [PaKTUYeCKH HeBUAKMDY). Takue 06beKTs pac-
CMATPHUBAIOTCS B EAOM KaK «0aprOHHOE BeleCTBO>, TO €CTh BEMECTBO,
COCTOSALIEE M3 H3BECTHBIX 6apHOHOB (TAKHX, KAK HEATPOHBL U IIPOTOHEY).
Bce Bmecte onn Hasmsawotca MACHQ (coxpaw.euue, obo3Havaomee
«MACCHBHBIE KOMITAKTHBIE 0O BEKTHL IAA0» ).

Apyrye CHUTAIOT, YTO, BO3MOXKHO, TEMHAA MATePHA COCTOUT M3 OYetb
ropsYero HeGapOHHOTo BemMeCTBa, TAKOTO, Kak HEATPHHO (ero Tak i
Ha3bIBAIOT — TOPAYHM TEMHBIM BemjecTBOM). OAHAKO HEHTPUHO ABH-
XXYTCS HACTOABKO OBICTPO, UTO Ha MX CYET HEAb3S CIIUCBHIBATH BCE CKOTIAE-
HHE TEMHOM MaTePHH B FaAAKTHKAX, Habaloazemoe B pupoae. Tpervn
OMYCKAIOT PYKH H CYUTAIOT, YTO TEMHAA MATEPHs MPeACTaBAsieT coboil
NPHHIMITMAABHO HOBBI BUA BEMECTBA, HA3bIBAEMOTO «XOAOAHOE TeM-
HOe BemecTpo», uan WIMPS («caabo B3aUMOAEHCTBYIONLHE MACCHBHbIE
4aCTHIbI> ), H, IOXAAYH, 3TO AYYIIAA «KAHAMAATYPa» AAfl OOBACHEHHA
TEMHOR MaTepUN.

Cnyraux COBE

I1pn noMowm 0bbIYHOrO Teaeckona, paboyei AOMAAKY ACTPOHOMUU
eme co BpeMeH 1aanaes, BHAMMO, HEBO3MOXXHO PaspelinTb 3arasky
TEMHO#H MaTeput. ACTPOHOMHUA DPOABHHYAACH OMEHb AAACKO, HCNOAb-
3ys OObIdAbIE ONTHYECKUE CPEACTB], HMeommecs Ha 3emae. Oanaxo B
1990-e roabl NOABHAOCH HOBOE NOKOACHHE ACTPOHOMHYECKHX ITPHOo-
POB, CKOHCTPYUPOBaHHbIX C HUCIIOAB3OBAHHEM HOBEMUINX CITyTHUKOBbIX
TEXHOAOTH¥, AA3ePOB ¥ KOMIBIOTEPOB, KOTOPbie NOAHOCTBIO U3MEHHAN
AHIIO KOCMOAOTHH.

OanuM U3 nepsbix naoa0B 6oraroro ypoxas craa cuytiik COBE
(KOCMMYECKHIl aTNapaT AASL H3YYEHFS PEAMIKTOBOTO M3AYYEHHI), 33-
nyweHusiit 8 Hogbpe 1989 roaa. Ecan pabora Jlensnaca n Buabcona
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OATBEPAHAR AMILIbL HEKOTOPbIC AAHHBIE, BITHCHBAKMUECA B TEOPHIO
Boasmoro Bapniga, ciyrauk COBE uamepra MHOXECTBO NapaMeTpos,
KOTOpPbI€ B TOYHOCTH COOTRETCTBOBAAK MPOrHo3aM amoBa 1 ero cotpya-
HHKOB, BRIABHHYTHIM B } 948 roay, 06 u3ayyeHnH aDCOAIOTHO YEPHRIX TeA.

B 1998 roay Ha cobpanuy AMepuKancKoro aCTpOHOMHYECKOrO
obmecTna 1500 ydyeHBIX BHE3AIHO BCKOYMAK M Pa3PasuAMCh DYpHBIMA
ATAOAMCMEHTaMuU NpH BUAE GoToTpaduit, caesannbix crryTnkoM COBE,
KOTOPHIE NIPAKTHYECKH [IOAHOCTHIO COTAACOBBIBAAMCH C TeM $PaKTOM, UTO
TEMIIEPATYPa MHKPOBOAHOBOIO PEAHKTOBOIO M3AYYEHHS COCTABASIET
2,728°K.

ITpuncronckuit actponoM Asxepemn Ocrpaiikep samerna: «Koraa
OblAM OOHAPYKEHB! OKAMEHEAOCTH B CKAAAX, 3TO COBEPLIEHHO YETKO
0003HAYHAO NpoHcxoXAeHHe BUAOB. Y10 x, ciyTAuk COBE Hawea oka-
MeHeaocTH | Bceaernoit) .

Opnako $ororpadus, caeaannbie co crytauka COBE, 6bian Ao0B0OAD-
HO pa3MBbITHIMH. Hanpumep, ydeHbie XOTeAH NPOAHAAMIUPOBATh «FO-
pAYMe TOYKH>, HAH PAYKTyallM KOCMHY€CKOTO OHOBOTO M3AYYEHHS,
AYKTYALIMM, KOTOPBIE AOAKHEI ObIAH COCTABAATD OKOAO OAHOTO TPaAyca
B nonepeutnke. Ho o6opyaosanne ciyruuka COBE 6nia0 crioco6ro
YAOBHTb GAYKTYALHH TOABKO CeMM 1 Ooaee FPaAycoB B NONEpedHHUKe,
OHO He OBIAO AOCTATOUHO UYBCTBUTEABHEIM, 4TOObl OOHAPYXXHTH 3TH Ma-
A€HBKHE TOPSYME TOYKH. YueHble ObIAH BbIHYXAEHDI XAITh PE3YABTATOB
paborbt cnyThika WMAP, 3anyck XOTOpOTO 0XHMAAACS B HavaAe BEKa;
OHH HAAESIAMCh, Y10 HOBbIE AAHHbIEC [IOMOT'YT Pa3pellHTh MacCy BONPOCOB
U 3aTapQK.



[AABA 4

Pacmupenne
H apaAAeAbHbIE BCEACHHbIE

Hiuero He NPOMCXOAHT H3 HUYETO.

Ayxpenuit

A aoryckaio, yto Hama Beeaennan 1 B caMOM Aeae MTOSABHAGCH HHOTKYAR
oxoao 10" aeT Hazaa... S BEIABHTAI0 CKPOMHOE IPEATIOADKEHHE O TOM,
YTO BO3HMKHOBEHYME HAILes BCeASHHOM SBASETCK OAHMM H3 TeX COOBITHIL,
YTO NPONCXOAST BPEMA OT BPEMEHH.

Aasapa Tparion

BceaeHHaa — 3TO NOAHOCTBIO OSCTIAATHRIM AZHY.

Anan [yt

KAACCHHYECKOM HayYHO-paHTacTHyeCKoM poMate [Toaa AHpepcoHa

«Tay Hoab» kocmuuecxni xopabay nop Hassannem «/AeoHopa
Kpucrun» 3anmyckaior B KocMoc ¢ 3apanveM pocTuds HAH3AEKANX
apesp. Ha 6opTy xopabas HaxoaaTca S0 deaoBek; BO BpeMs Ty TeLIeCTBUS
K HOBOW 3BE3AHOM CHCTEME KOPabAb MOXKET pa3BHBaTh OKOAOCBETOBYIO
cKopocTs. "0 eme Goaee BaxxHO, B KOpabae AeHCTBYET IIPUHLIUIT TEO-
pHH OTHOCHUTEABHOCTH, KOTOPBIA FAACHT, UTO YeM ObICTpee ABHKETCS
KOpaOAb, TeM OOABLIE 3aMeAASETCA BpeMsl BRYTPH KOpabas. A notomy
Y TEINECTBIE K OAU3ACIKAMINM 3BEIAIM, KOTOPOE 3AHSAAO Dbl ACCATHACTHSA
C TOYKH 3PEHMS AIOAEH Ha 3eMAE, AAR ACTPOHABTOB AAMTCS AULIEb KECKOAD-
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ko seT. Habaropareato ¢ 3eman, caepsilieMy 33 ITOAETOM aCTPOHABTOB,
110Ka32A0CH 6bl, 9TO OHM 3AMOPOXKEHDI BO BPEMEHH, UX )KH3HEeHHbIe QYHK-
MM MOAHOCTBIO OcTaHOBAeHBL Ho AR acTponaBToB Ha 60pTy xOpabas
BPEMI ABIDKETCA CBOMM HepeAoM. Koraa kopabas cOpocur ckopocts 1
aCTPOHABTHI BBIHAYT B HOBBII MUP, OHH O0HApYKaT, YTO BCErO AHID 32
HECKOABKO 3€MHBIX AT IPOIIAM PACCTOAHME B 30 CBETOBBLX ACT.

Kopabab npeacTaBaser coboi 4yAO TEXHHUKM; OH NIPUBOANTCH B
ACHCTBHE TIPAMOTOYHbIMM BO3AYITHO-PEIKTUBHEIME ABAraTEASIMH, KO-
TOpblE 4epNAIT BOAOPOA M3 KOCMOCA, A 3aTeM CKHIAIOT €ro, NOAYHas
HEOTPaHMYEHHOE KOAMYECTBO aHeprun. Kopabab ABIKeTCH HACTOABKO
6BICTPO, YTO FIKUIAK AIKE MOKET HADAIOAATH AOTIIAEPOBCKOE CMEIleRHE
3BE3AHOTO CBETA; 3B€3AbI BIEPEAN KAXKYTCA rOAYOOBATEIMY, 4 3BEIAbI NO-
3aAM — KPACHOBATHIMH.

3arem npouncxoauT katactpoda. Ha paccroanun 10 ceeToBbIX AeT OT
3eMau KOpPabAb IPOXOAHT CKBO3b MEK3IBEIAHOE MBIAEBOE OOAIKO H MOMa-
AdeT B 00AACTb TypOYAEHTHOCTH, B PE3YAbTATE YErO BPEMEHHO NiepecTaeT
$YHKIIHOHUPOBATh CHCTeMa TopMoxenua. [lepenyraHbbifl skumax
OKA3bIBAETCA B ACHY Ha BRIIEAIIEM M3-[I0A KOHTPOAS KOpadae, KOTOpbL
BCE CHAbHEE M CHAbHEE PA3rOHACTCA, NPUOAIKAACD K CKOPOCTH CBETA.
Yaeunl SKUMaXA OECIOMOIIHO HABAIOAQIOT 32 TEM, KAK HeynpaBAseMbiii
KOpabab 3a KAKHE-TO MMHYTHI TIEPECEKAET eAble IBE3AHBIE CUCTEMBL. 32
rOA KOpabAb IPOHOCHTCA CKBO3b NTOAOBUHY [aaakTrku Maeuussi [lyts.
BeckoHTpOABHO yCKOpSACD, KOPabAb MUHTCH MUMO FAAKTHK; HA 3TO YXO-
AST MeCALb], B TO BpeMs Kak Ha 3eMAe MPOXOAAT MHAAMOHS! AeT. Bckope
CKOPOCTD KOPAOAS HACTOABKO NPUOAKAETCA K CBETOBOYL, «TAy HOAb»,
YTO YAEHDI FKMIKA CTAHOBATCA CBHAETEASMH KOCMHYECKHMX KaTacTpod,
HA VX rAa3ax cTapurca cama Beeaennas.

B xoHIle KOHLIOB OHM BHAAT, YTO M3HAYaABHOE pacmHpeHue Beeaen-
HOW Mpexpamaercs U obpawaeTcs BCATh — BceaenHas cxuMaeTcs
TeMneparypa pe3ko Bo3pacTaeT, 1 YACHH IKMMAXA MOHHMAIOT, YTO
xopabab pswkercs HacTpedy boabmomy Cocarnro. Ony MoAdTCH fipo
cebs1, BUAAL, YTO TEMIIEPATYpa PACTET, FAAAKTHKM HAYUHAIOT CAMBATHCS B
eAHHOE LIEAOE — KOCMHUeCKHi mepBoatoM. KaxeTcs, 4To OHM HeMUHYe-
MO BCTPETAT CBOIO CMEPTb B OTHEHHOM KaTaKAU3Me.

Mx eAMHCTBeHHas HaaekAa Ha TO, YTO BEIGECTBO B3OPBETCA M padae-
THTCA B IPEAGAAX OTPAHHYEHHOU 00AACTH, 2 OHK Ha DOABIION CKOPOCTH
POCKOAB3HY T MUMO. UyAOM HX 3aIIMTa CpaGaThiBaeT, KOTAA OHH MPOAE-
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TAIOT MUMOQ TIEPBOATOMA U OKA3HIBAIOTCA CBHAETEAMH TBOPEHHA HOBOM
Bceaennoit. Koraa BceaeHnas BHOBb pacuIMpAReTcs, MX BOCXHILEHHBIM
B30PaM PEACTACT KAPTHHA TBOPEHHS HOBBIX 3Be3A M raaaxTHK. kM yaa-
€TCA OTPEMOHTHPOBATh KOPalAb, OHH TIATEABHO PaCCYUTHIBAIOT KYPC,
HAIIPABAAACH K AOCTATOYHO B3POCAOH FRAAKTHKE, KOTOPAA COACPKHT dAe-
MEHTbI BBICIIETO MOPAAKR, ACAAIOIIME XH3Hb B Heil Bo3MOxHOH. Hakonens
MM YAQETCS OOHAPYIKUTD [AAHETY, TA€ HU3HD BO3MOXHA, H OCHOBBIBAJOT
TaM KOAOHHIO, A2Bas HAY2A0 HOBOMY YEAOBEUECTBY.

OTa ucropus Obiaa Hanmcada B 1967 roay, Koraa cpeant acTpoHo-
MOB OyIeBaAu APOCTHbIE CIIOPHL O TOM, KAKOBA JKe KOHEeUHas CyAp0a
Bceaennort: ornbxer Ay ona o1 boasworo Cxarus nau boasinoro
OxAKACHHS, OYAET AN OHA HECKOHEYHO TIYABCHPOBATE HAM IPOAOAXHT
CBOE CyWIeCTBOBAHHE B CTALIAOHAPHOM COCTOAHMK GeckoHeuHo? C Tex
MOp CHOP, K&XKETCH, HallleA CBOE Pa3penieHte, ¥ NOABHAACh HOBAA TEO-
pust — Teopus nHaAIMK (pacumpenus).

Poxaesue Teopun HHPASHI

«Boanytouee oTKphITHE», — TaKYIO 3aIMCh cAeAan AaaH [yT B cBoeM
aHeBHHKe B 1979 roay. OH ObiA BOOAYUIEBACH CO3HARHHEM TOTO, YTO, BO3-
MOXHO, HATOAKHYACA H2 CAHY M3 BEAMYaHIIHX TEOPUA KOCMOAOTHH,
[yt BnepBbie 3a S0 AeT noABepr OCHOBATEABHOMY IEPECMOTPY TEOPUIO
Boasmoro Bapbisa, coeAaB KOHCTPYKTHBHOE HaDAYOACHEE: OH CMOT PEIINTD
HEeKOTOpbIE U3 TAYOOUAHIIMX 3aTaA0K KOCMOAOTHH, TIPEATIOAOKHMB, YTO
Bceaennas noasepraach rumepuuAsumu (yCKOpeHHOMY PaCUIHPEHHIO)
B MOMEHT CBOETO POXACHHS, PACHIHPEHIIC ropasa0 boaee GricTpomy, dem
CYMTAAO DOABIIMACTBO GH3NKOB. [yT 0OHAPYKUA, YIO C Y4ETOM ITOTO
TMIePPaCIIHPEHns OH MOXET 0e30 BCAKHX YCHUAMMA PaspellkTh MACcCy rAy-
6OXMX KOCMOAOTHYECKMX BONPOCOB, KOTOPbIe He TIOAAQBAAHCh HUKAKOMY
06bAcHeH IO, DTOA TEOPUH TIPEACTOSAO [IPOH3IBECTH PEBOAIOLMIO B KOC-
moaoruu. ([TocaeaHmE KOCMOAOTMYECKHE ARHHbIE, BKAKOYAS PEe3YABTATHI,
noaydeHuble co crryTHEKa WMADP, coraacyiorca ¢ npornosams, koropble
AAET 3T TEOPHAL. ) ITO He TOABKO EAMHCTBEHHAS AEHCTBEHHAs KOCMOAOTH-
4eCKas TEOPHS — OHa Xe NPOCTENIAA 1 HAOOACE HAACKHAS,
3aMe4aTeAbHO, TO CTOAb HPOCTAs TEOPHS OKA3AAACE B COCTOSHUH
PA3PEmMTL TaK MHOFO CAOMXHBIX KOCMOAOTHYECKHX BOTPOCOB. OAHOW H3
npobAEM, KOTOPbIE TAK 3ACTAHTHO Pa3pellard TeOPus HHPAALMY, OblAa
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npofieMa NAOCKOCTHOCTH BceaeHHOM. ACTPOHOMHYECKHE AAHHDBIE [IO-
Ka3aAH, 4TO KpHBH3Ha BceseHHOM OYeHb 0AM3KA K HYAIO: IO CYTH, OHa
HAMHOFO OAKDKE K HYAIO, HEM AO 3TOTO CYHTAAM MHOTHE aCTPOHOMBI. ITO
MOTAQ OBl 0OBACHATBCA TeM PAKTOM, 4To Beeaennas, noaobHo mapuxy,
KOTOPbIf OHICTPO HAAYBAIOT, CTaAd DOAEe TAOCKOH 32 TIEPUOA PACIIM-
peHust. Mbl TOAOOHB MyPaBbAM, DOA3IOUUM T10 TOBEPXHOCTH UIAPH-
Ka, — MblL CAUIIKOM MAABL YTOOBI 3aMETHTh O4€Hb MAACHBKYIO KPHBU3HY
wapnka. HAALMA HACTOABKO «BBITARYAQ> NPOCTPAHCTBO-BPEMS, HTO
OHO KKETCS [TAOCKHM.

Hcropreckyim B oTxpbrriH [yTa 66140 TO, 4TO OH HpHMEHHA QUINKY
3JAEMEHTAPHBIX YACTHLL, 3AHMMAIOIIYIOCS AHAAV30M MEABYAHIINK YacTHL
B IIPUPOAE, K KOCMOAOCHH, M3ydeHino Bceaenuoit Bo Bcel ee leAOCTHO-
CTH, BKAJOUAS IPOHCXOKAeHHE. Tenepb Mbl [TOHUMaeM, 4To raybouaiinme
3arapky BceaeHHOR HeAb3s pemnTh Oe3 PU3MKH UPe3BHIYANHO MAAO-
ro — MHMpPa KBAHTOBOH TEOPUH H GH3UKYM SAEMEHTAPHBIX YACTHLL,

ITouckH 0OBeAHHEHU S

[yt poanacs B 1947 roay B Huto-Bpancyuke (mrar Hoio- Axepcn).
B otarrme ot JiHmTerina, [amosa u Xonaa, B sxuann [yra He Obia0 Cyap-
OOHOCHOTO MOMEHTA, TOAKHYBLIETO ero B MUp ¢pusmky. Hu ero oren, nv
MAaTh He IIOAYYHAM ByiCHiero oOpa3oBaHus U He NPOSBASAM HHTEPECa K
Hayke. Ho no cobcrsenHomy nprsgannio AA2Ha, eT0 BCErAd BOCXHMIIAAA
CBS13b MAaTEMATHUKHU € 3aKOHAMH TIPHPOADL.

B MaccauyceTckoM TEXHOAOTHYECKOM HHCTHTYTe B 1960-¢ roabt OH
CEPBE3HO PAaCCMATPHBAA BOIMOXHOCTD 3aHATHCA PU3MKON IAEMEHTAP-
HBIX YacTHI. B ocobeHHOCTH ero Bocxmiaso Bceobiiee Bo3byxaenue,
IIPHYMAOM KOTOPOFQ CTAAO HOBOE TeYeHHE B QU3HKe, MOMCKH OObeAN-
HEHHA BCeX OcHOBHbIX cua. CBaThiM [paasem dusuky Obiam 06bearHs-
1OIIHE MOTHBE, KOTOPbIE MOTAK ObI OOBACHUTD BCe TOHKOCTH CTPOEHUS
BceaeHHOM CaMbIM MPOCTHIM U CBA3HBIM 00pasoMm. [leayio BeuHoCTS
dusrku 6Ayx A2 B orckax atoro Ipaaas. Co BpeMer ApeBHUX IPeKoB
yueHble CUMTAIOT, 4TO BeeAeHHAs, KOTOPYIO MBI BUAMM CETOAHS, MIPEA-
CTaBAsieT COO0i 0OAOMKM Yero-To ropasao HoAee MPOCTOTO, M HawA
U€Ab — PACKPbITh CyTh 3TOTO HPOCTOTO.

3a ABE THICAYH AT HCCACAOBAHMM [IPUPOABL BEUIECTBA Y 3HEPrHH
$U3MKM OTKPBIAH, 4TO MEXaH¥3M BceAeHHOM NPHBOAST B AfiCTBHE BCETO
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YETHIPE OCHOBHBIE CHABL { YYEHBIE MbITAAUCD Y TILITAKOTCS HAATH BOIMOK-
HYIO TIATYIO CHAY, HO AO CHX TIOP BCE Pe3YABTATH HCCAEAOBAHMI B 3TOM
HAIPABACHMH OBIAM OTPHIATEABHBIMH HAK HEYOEAMTEABHBIMH. )

[TepBas cuaa — rpaBHMTALMOHHOE B3AHMOAEHCTBUE, KOTOPOE yAep-
x1BaeT COAHEUHYIO CHCTEMY KaK eAHHOE 11€AO€ M ABKIKET IAQHETHI 110
ux HebecHbim opbuTam B Coateunoin cucreMe. Ecau rpasutatiuio He-
OXHAAHHO «BBIKAKYHTD >, TO 3B€3AbI B HeOeCax B3OPBYTCs, 3eMAS Pacchl-
TIAETCA M HAC BCeX BHIOPOCUT B OTKPHITHIH KOCMOC CO CKOPOCTHIO OKOAO
MOAYTOPA THICAY KHAOMETPOB B 4ac.

Bropas cHaa — 3AeKTpOMarHMTHOE B3AMMOAEGNCTBHE, KOTOPOE
OCBef[aeT HAIIM TOPOAA, 3ATIOAHSET MUP TEACBM3OPAMH, COTOBBIMH TeAe-
doHaMH, PAAMONIPHEMHHKAMH, AA3EPHBIMU AyJaMy U ceTolo MHTeprer.
EcaM BHE3aItHO BBIKAIOYHUTD SAEKTPOMATHHTHOE B3aMMOACVICTBHE, TO
IMBUAMAALHIO TYT Xe OTOPOCHT HA BEK-APYTON B ITPOIIAOE, B TEMHOTY M
0eamoABHe. DTO HATAMAHO NPOAEMOHCTPHPOB2AA ABAPHS IHEPrOCHUCTe-
Ml B 2003 roay, napasusopasuras Bech cepepo-poctok CIIIA. Ecan mpl
PACCMOTPHM JAEKTPOMAIHHUTHYHO CHAY B MUKPOCKOTI, TO YBUAMM, 4TO OHA
COCTOMT H3 KPOIIEYHBIX YaCTHLI, HAN KBAHTOB, Ha3bIBAEMbiX POTOHAMH.

Tpetbst cusa — caaboe saepHOe B3AUMOACHCTBIE, OTBeYaIiee 3
PAAMOAKTHMBHbII PACTAA. DTO CAMIIKOM CAROBLA PaKTOP, YTOOBI yACPXKH-
BaTh aTOM KaK EAMHOE 11eA0€, OH [103BOASET AAPY PA3ACAUTHCA Ha boaee
MEAKHE COCTABASIIOIME, MAN PACIIACThCA. PAAHOAKTHBHbIE TPHOOPHI B
HOABHHMIIAX BO MHOTOM OCHOBBIBAIOTCS HA CAAOOM AACPHOM BIAMMOAET-
crBun. Caaboe sAepHOe B3aMMOASHCTBHE Taloke CIOCOOCTBYeT pasorpe-
BY 3€MHOI'O IAPa IOCPEACTBOM PAAMOAKTHBHBIX BEIIECTS, 4TO CTAHOBUT-
CA IPUYHHOM H3BepKeHNA BYAKAHOB. CAa00e sipepHOe B3aUMOAEHCTBHE,
B CBOK) O4epeAb, OCHOBBIBAaeTCA HA B3AUMOACIICTBHM JAEKTPOHOR U
HEATPUHO {11pU3padHble YACTHLIbI, IPAXTHIECKH HE VIMEIOLKE MACCHL H
CIOCOOHBIE POXOAUTH CKBO3b TPHAAHOHH KHAOMETPOB TBEPAOrO CBUH-
Lia, HA C 9eM He CTAAKMBAACH ), ITH JACKTPOHH X HEHTPHHO B3AHMOAEH-
cTBYW0T, 0OMeHuBasch yacTHiamMy, W- i Z-6030HaMu.

CuAbHOE sAcpHOE B3aUMOAEHCTBHE CKPETIASET AAPA aTOMOB. bea
STOM CHABI AADA OBl PA3ACAMANCH HA 4aCTH, ATOMbI OB PACIIAANCY, A BCSL
Hallla PeaAbHOCTDb «PaciTOA3AACH> Obl. CHADHOE SASPHOE B3AHMMOACH-
CTBME OTBEYaeT 32 MPUMCPHO COTHIO JAEMEHTOB, KOTOPbIE 3aNIOAHAIOT
Bceaennyro. Buecre ¢ TeM crabHoe u caafoe saepHBIE B3AMMOAEHCTBUS
OTBEYaIOT 32 CBET, KOTOPBIH UCIYCKAIOT 3BE3AbL COTAACHO YPABHEHHIO
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Dumireiisa — E = mc?. Bes spepHoro BaaumoaeiicTsus Beeaernas mo-
rpy3HAach 61 BO ThMy, TeMIleparypa Ha 3emae pe3ko yiaaa Obl, a OKeaHsl
MPEBPATHAKCE OB B ACAHUKH.

YAMIBUTEABHOI YepTOf STHX YETHIPEX CHA ABASETCA TO, YTO BCE OHM
[PUHIMITMAABHO OTAUYAIOTCS APYT OT APYTa, 00AAAIA PAAMHEIMK CBOR-
CTBAMH M MIMesl CBOU AOCTOMHCTBA. Hanpumep, rpaBuTanma HaMHOTO
cAabee Tpex OCTaAbHbIX CHA, OHA B 10% pa3 caabee areKTpOMArHHTHOTO
B3aMMOAEHCTBHA. 3eMAA BECUT 6 TPHAAHOHOB KHMAOTPaMMOB, H BCE e
OFPOMHbII BEC M [PABUTALIUS MOTYT BBITh ACTKO yPABHOBEIIEHbI C M10-
MOLIBYO IACKTPOMArHMTHOM CHABL AQJKe BaIllA PacuecKa MOXeT TIOAHATD
KAOYKK DYMary ¢ nOMOIIBI0 CTATUYECKOIO 3AEKTPHYECTBA, TEM CAMbBIM
IpPecAOAEBAs CHAY [PABHTALMK. K TOMy ke [paBUTaLIHA TOABKO MPHTATH-
BAET CBOM OOBEKTbI, JAEKTPOMATHUTHAS JKE CHAZ MOKET KAK TIPUTATHBATS,
TAK U OTTAAKUBATb, B 3ABUCHMOCTH OT 3aPsIAa YaCTHIL.

O6beantHEeHNE HA YPOBHE TEOPHH
boabmoro Baprsisa

Oauy M3 PyHAAMEHTAABHBIX BOIIPOCOB, C KOTOPbIM CTOAKHYAACh PUIMKA,
TAKOB: NOYeMy BceaenHas AOAKHA IIPUBOAHTBLCS B ACHCTBHE YETHIPbMA
Pa3sAMYHbIMHM B3aMMOAEHCTBUAMHM? K moueMy 3T 4eThIpe B3aMMO-
AGHCTBHA AOAXKEHDL OBITH CTOAb HETIOXOXKHMU APYT Ha APYTa, 00A2AaTH
PA3AMUHEIMM KaYecTBaMH, Pa3AMYHON PUIUKOH U PA3AUYHBIM 00pa3oM
B3aHMOAEHCTBOBATD?

DAHIITEHH NePBpM NOCTABHA TIepes cOO0M LeAb 0OBEAMHHUTD ITH
YeTbIpe CHABL MPH IOMOLE EAUHON CBA3HOA TEOPHH [IOAS, HAYAB C 00b-
CAMHEHMS MPABUTALIMM C JACKTPOMArHMTHbIM B3aumoaercTsrneM. OH He
AODHACA yCITexa, IOTOMY 4TO OOOrHAA CBOE BpeMA: TOIAA CAHIIKOM MaAO0
OBIAO M3BECTHO O CHAPHOM B3anMOAEHCTBHH, YTOOBI CO3AaTh a0COAIOTHO
PeasMCTHUHYIO 0O beAHHEHHYI0 TeopHI0 oA, Ho nuonepckas pabota
J¥HITeAHA PACKPHIAA TAA32 LEAOMY MUPY PHBHKOB HA BOSMOXKHOCTD
CYLeCTBOBaHHS «TEOPHH BCETO ».

Lleab 06beAMHEHHOM TEOPHM IOAS KA33A2Ch B BBICIUEH CTENEHN HEAD-
CTYKHUMOEL B 1950-€ roasl, 0COOEHHO B MOMEHT, KOSAR B PHIHKE SAEMEH-
TAPHbIX YACTHI] [JAPHA [IOAHBIIt XA0C: YCKOPHTEAb aTOMHbIX 9aCTHIL pac-
UIENASA SAPO € LeAbl0 OOHAPYKUTD «3AMEHTAPHBIE COCTABASIOLIHE >
BelJeCTBA, A Ha BBIXOAE HPH AKCIIEPUMEHTe 0OHAPYXHMBAANCH AMIIIb COTHH



100 Tlapasaeabubie MUpsI

HOBBIX JacTHLl. «DH3NUKA 3AeMEHTAPHbIX YACTHI > CTAAA TEPMUHOAOTH-
YeCKHM IIPOTUBOPEHHEM, KOCMHYECKOH IYTKOM. ApeBHMe rpeKyt CINTa-
AW, YTO MPH PaCIEIACHHUM CYOCTAHLIMH HA OCHOBHbIE COCTABASIOMME BCe
ynpouaerca. Ho Bce noAyynaocs ¢ TOUHOCTHIO A0 HA000POT: $M3NKK
H30 BCEX CHA MBITAAMCH HAWTH AOCTATOYHO DYKB rpeyueckoro aadasuTa
Aast 0603HaueHHA Beex HoBbiX yacTui. Ax. P. OnnenreiiMep oy Tua,
yro HobeaeBcky:o mpeMuio 10 GHIVIKe AOAKEH MOAYIUTH PU3MK, KO-
TOPBIN He OTKPHIA B 3TOM FOAY HOBYIO yacTuiy. Hobeaescinit aaypear
Crusen Bafin6epr Hayaa coMHeBatbcs, COcobeH A HeAOBeUeCKHH pa-
3yM BOODIIE NOCTHYD CEKPET SACPHOTO B3AHMOACHCTBHSL.

OTa HepasOepHxa HECKOABKO YAeTAach, koraa Mappu leaa-Manu 1
Axopax Llpedir u3 Kaan$popHUIACKOTO TeXHOAOTMYECKOTO HHCTHTYTA
TIPEAAOKHAM TEOPMIO KBAPKOB — COCTABAAIOMIMX MPOTOKOB U HEHTPO-
HOB, COTAacHO TEOPUH KBAPKOB, TPH KBAapKa COCTABASIOT MIPOTOH HAM
HEATPOH, 3 KBaPK H AHTUKBAPK COCTABAKIOT ME30H (HaCTHLIY, YACPKHBa-
FOLTYIO YACTHULIbE SAPA). ITO BHIAO AMLIB YACTHBIM pellieHueM {IOCKOABKY
CETOAHS HAC 3aTOMASIOT PAAMYHDbIE BABI KBAPKOB), HO TOTAR 3TO BAMAO
HOBYIO CTPYIO 3HEPrHHU B ITPeObBAIOLIYIO B CILIUKe 00AACTD HAyKH.

B 1967 roay gusukn Crusen Baiabepr u Abayc Casam cosepurnau
OUICAOMASIIOLIHA [IPOPHIB, AOKA33B, YTO BO3MOXKHO 00TEAMHEHHE CAQ-
HOro SACPHOIO U 3AEKTPOMATHMTHOTrO B3auMoAeHcTBII. OHU CO3AaAK
HOBYIO TEOPHI, COTAACHO KOTOPOR JAEKTPOHbI U HeHTpUHO (HasbBae-
Mbie ACTITOHAMM) B3AMMOAEHCTBYIOT APYT C APYTOM ITyTeM ofMela Ho-
BBIMH JaCTHIIAMH, Ha3BaHHBIMU W- 1 Z-0030HaMH, a Takoke POTOHAMMU.
Paccmarpusas W- u Z-6030Kb1 B POTOHBL HA 00UIeM OCHOBAHHH, OHH
CO3AAAM TEODHIO, 00bepAnHAOmY® 0be cuabl. B 1979 roay Crusen
Bammbepr, Llleaaon Taamoy u Abayc Caram noayunan Hobesesckyio
MpeMUIO0 32 COBMECTHYIO0 PaboTy B 0bAacTu 00BeANHEHNS ABYX U3
YETHIPEX CHA — IAEKTPOMATHUTHOIO M CAABOr0 SAEPHOTO BIAUMOAEH-
CTBHM, — a TAKKE 32 AKTHBHHIE HCCAGAOBAHHS B 0DAACTH CHABHOTO AAED-
HOTO B3aHMOACHCTBHA.

B 1970-e roabt $H3KKu NPOBEAH TIIATEABHBIH dHAAM3 AAHHbIX, N10-
AyYeHHBIX Ha yckopureae 3acTul CT3HOPACKOTO LIEHTPa AMHENHOTO
YCKOPHUTEAS (SLAC), 0BCTPEAHBAIOUIEM LIEAD MOWHBIMU 3aPAAAMH
SAEKTPOHOB, 4T00bI UICCAEAOBATH CTPOEHME IPOTOHA. OHK OOHAPYKHAY,
4TO CHABPHOE SIACPHOE BIAUMOAEHCTBHUE, YACPHKMBAIOL[ee KBAPKM BHYTPU
MPOTOH2, MOXKHO OfBICHITD, BBEAS HOBBIE YACTHLbl (Ha3BaHHbIE TAKOO-
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HAMM), KOTOPhIE ABAAIOTCH KBAHTAMH CHABHOIO SAEPHOTO B3aMMOAEH-
crens. [Ipapoay cBasyiomed CHAbY, YACPKHBAIOIIEH IIPOTOH OT PAaCiiaAl,
MOXHO OBIAO Obl OOBACHHTD TEM, YTO COCTABASIOIIHUE €70 KBAPKH 0OMe-
HUBAKOTCA MEXAY 000 TAI00HaMHU. JTO NIPHBEAC K CO3AAHUIO HOBOU
TEOPHM CHABHOTO SAEPHOTO B3aMMOAEHCTBUS, HA3BAHHON KBAHTOBOM
XPOMOAMHAMMKOH.

WMrax,  cepeayire 1970-X TOAOB CTAAO BO3MOXKHSIM OOBEAUHKTD TPHU
B3AUMOAEHCTBHA M3 YeThIPEX (KPOME rPaBHTALMM) M TIOAYYHTb TaK Ha-
aviBaemMyt0 CTaHAAPTHYIO MOAEAb — TEOPHIO KBAPKOB, IACKTPOHOB
HEATPUHO, KOTOpPbIe B3AMMOACHCTBOBAAM ITyTeM 00OMeHa rAiooHaMH, W- 1
Z-6030HaMH U GOTOHAMH. JTa MOAEADL CTAAL PE3YABTATOM AECSTHACTHI
MYUUTEABHO¥ PAbOThL M HCCACAOBAHHE B 00AACTH $u3uxm YacTuil. B Ha-
cTosmee Bpems CTaHAQPTHAsA MOAEAb CIOCOOHA CTPYKTYPHPOBATh BCe
6e3 UCKAIOYEeHHA IKCIIEPIMEHRTAABHBIC ARHHDIE, HMEIOLIME OTHOWEHKE K
$H3HKe YacTHLL.

Xors CranaaprHas MoAeAb — OAHa M3 Hanboaee ycniewtsix Gusiye-
CKMX TEODHH¥ BCeX BPeMeH, OHa BecbMa Oe3obpazna. CaokHO NoBepurs,
4TO HA $PYHAIMEHTAABHOM YPOBHE MOXHO ONEPUPOBATH TEOPHEH, KO-
TOpas CTOAb TONOPHO onkcaxa. Hanpumep, B 310 Teopuy cyutecTByeT
19 NpOK3BOABHBLX TAPAMETPOB, KOTOPbIE BIIHCAHHI IMIMpHYecku (T. €.
PA3AUYHBIE MACCHI M CHABI B3AMMOAEHCTBHA HE OPEACASFOTCA TEOPHEN, UX
HYXHO BbIBOAMTD SKCIIEPUMEHTAABHBIM Ty TEM; B HAEAAE XE, TO eCTh B IT0A-
AMIHRO O0BeAVBSIONIEN TEOPHH, 3TH KOHCTAHTBI AOAKHBL OIPEACASTHCS
CaMOH TEOPHEH, & HE 3aBHCETH OT BHELHHX 3KCI'IEPHMCHTOB). '

Aaaee, B Hek CYIIECTBYIOT TPH TOHHbIE KOITUH IAEMEHTAPHDIX YACTHIL,
Ha3biBaeMble NOKOAeHHIMH. CAOKHO OBEPHTD, YTO MPMPOAA HA CAMOM
dyHAAMEHTAAPHOM YPOBHE DYAET ACNOAL3OBATH TPH TOUHbIE KOMUH CY-
6aromHbIx yacTul, EcAn He cumrary Mx MacChl, TO 3TH YaCTHLB! TOYHbIE
kormu. (Harpymep, Takumy KOMHAMY 3AEKTPOHA ABAAIOTCA MEOOH, Macca
xoroporo B 200 pa3 60AbIIe Macchl IAEKTPOHA, ¥ TAY-4aCTULA, T MACCOH
B 3500 pas 6aapue.) Hakoneu, B CraHAQpTHON MOAEAH HET HHKAKOTO
YTIOMHHAHHUS O CHAE TPABHTALH, XOT FPRBUTALMA, TOXAAYH, Hanboaee
BCENPORHKAIOMas CHAa BO Beeaennor.

ITockoabky CraHaapTHa® MOAEAb, HECMOTPA Ha €€ MOTPACAIOUINH
AKCMEPUMEHTAABHBIM YCTIEX, KOKETCS TAKOH HAAYMAHHOM, QH3HMKH [bITa-
AMCb CO3AQTD €IIE OAHY TeOPHIO, AH TeopHio Beankoro Obveannenus
(TBO), koTopas paccMaTpusasa 6b KBapKH U AENTOHHI Ha ObLIEM
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ocroBanuH. OHa Takke paccMarpuBana rA00H, W- 1 Z-60306b1 1 poTod
Ha oaHOM yposie. (OAHAKO aTa paspaboTka He CMOTAQ CTATh «OKOH-
YaTeABHOH TEOPHEH », MOCKOAbKY rpaswiaum B HeH NOAO3PHUTEAbHBIM
ODPA3OM He YUHTbIBAAACH: €€ CUATAAM CAMIIKOM CAOXKHOM AASL CAMAHMS C
OCTAABHBIMH CMAAMH, KAK Mbl 3TO YBUAKM. )

Ksapku AenToHml

Mepsce| () & @ %

TMOKOACHHC U-ksapk (up) | D-xsapk (down) | Oaexrpon | Heitrpuao

fropoc| N

noxoaenne | C-xpapk S-KBapK Mioon | MioonHoe
OyapoBaHue CTPaHHOCTH HEATPHHO
Tperpe ¢ Qg - é (;5
noxoaerue | T-ksapk (top) | B-xsapx (bottom) Tay Tay-
HEMTPUHO |
& ? e
boson
W-6oaan Z-6030H TAl00H® Xurrca

o cybaromurie YacTHIL copepaumecs 8 CranaaprHOm MoaeAn —
Hanb0ACe YCTICUHO TEOPHH SAEMEHTAPHbIX YaCTHI],

Oma nocrpoeHa Ha KBapKax, U3 KOTOPbLX COCTOAT IPOTOHbI ¥ HEHTPOH,
ACTITOHAX, TAKHX, KK IACKTPOH M HEATPHUHO, K MHOTHX APYTHX YaCTHLAX.
Q6paruTe BHIMaHKE, YTO PEIYABTATOM MOAGAM ABARIOTCS
TPH OAHHAKOBbie KOrHu CybaromHsix dactrwy, [Tockoasky CranaapTHAS MOACAD
HEe MOKET OOBACHUTS PABHTALMIC (M KXKETCA TaKOM HeAENO;1),
$HIUKH-TEOPETUKH CIHTAIOT, YTO 3Ta TEOPHA HE MOKET GBITh OKOHYATEABHOH.

[Tporpamma 00beariHEH¥S, B CBOK OYEPEAb, BBEAd B KOCMOAOTHIO
HOBYIO napaaurmy. Vlaes Obiaa 0deHb NPOCTON N U3SIMHOM: B MOMEHT
Boavmoro B3persa Bce yeTvipe OCHOBHbBIE CHAB COBEAMHHAUCDH B €AH-
HY!O CBA3ARHYIO CHAY, 3aTaAOUHYIO «CBEPXCHAY», Yerppe cHAb OblAM
PAaBHBI APYT APYTY IO 3HAYMMOCTH H ABASAUCH YACTHIO AHHOTO CBS3HOFO
eaoro. OaHaxo, koraa Beeaennas navaaa cTpeMUTEABHO PaCIMPATHCA U
OCTHIBATD, U3HAYAADHAA «CBEPXCHAA>» HAYAAQ « PACIIENASTHCA > U OT Hee
OAHA 32 APYTOH HAYAAH «OTIAAATH>» PA3AMMHLIE CHADL
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CorAaacho atoit Teopus, ocrpiBanre Bceaennot mocae boasmoro
BapriBa anaAorHuHO 3amMep3aHmio BOABL Koraa BOA2 HAXOAUTCS B JKHAKOM
COCTOSIHHH, OHa BITOAHE OAHOPOAHA M NOBEPXHOCTS ee TAaakas. OaHako
TpH 3aMepP3aHHY BHYTPH ee 00beMa 00PasyIoTCsi MUAAMORD] KPOLIEYHbIX
AEASAHDbIX KPHCTAAAHKOB. KOTAQ 2xHAKaS BOAR 3aMep33eT, ee M3HAYaAbHAA
OAHOPOAHOCTb HAPYUIEHA, IIOCKOABKY A€A COAEPXKMT TPEUIHHBI, ITy3bIPhb-
KM M KPHCTAAABL.

ApyrvaMu CAOBaMyt, CErOAES MBI BHAMM, 4T0 Bceaennas yskacno no-
BpexaeHa. OHa coBceM HeOAHOPOAHA M HECHMMETPHYHA, OH2 COCTOMT K3
HEPOBHbIX FOPHBIX 1ieTlel, BYAKAHOB, YParaHOB, KAMEHHCTbIX ACTEPOHAOB
1 B3PHIBAIONIMXCA 3Be34; [IPH 9TOM OTCYTCTBYET BCAKO® EAMHCTBO, — 60-
A€€ TOTO, Mbl BUAMM, YTO Y€ ThIpe OCHOBHBIE CHAbI HUKAK He CBA3aHbI APYT
¢ Apyrom. Ho npuumua Toro, yro Beeaennas tak vckopexeHa, — 370 TO,
YTO OHA Y)K€ CTApasi U XOAOAHAS.

Xora Beeaennan BO3HHKAQ B COCTOAHMM COBEPILICHHOTO CANHCTBAY,
AO CETOAHAIIHETO AHA OHa NPOIIAA MHOIO «(a30BbIX IEPEXOAOB >, HAH
M3MEHEHHM COCTOAHHS, IPH KOTOPbIX BCEACHCKME CHUADI OAHA 33 APYTOH
OCBOOOKARAHCH OT B3RHMOAEHCTBHSA C OCTAABHBIMH F10 MEPE OCTLIBAHMA
Bceaennoi. Puankam MpeaCTOMT 3araAsHyTh B IPOILIAOE, BOCCO3AATD ITa-
[b] H3HAYAABHOTO GOpMUpOBaHHs Beeaennon (B cocTosHuMY COBEpPIIEH-
HOTO €AMHCTBA), KOTOpbie [IPABEAX K TOMY TOBpexAeHHI0 Beeaernod,
KOTOPOE Mbl BUAUM Ha CEeTOAHSAIIHUI ACHE.

TaxuM 06pa3om, HTOOBI MOAYUHTH KAKOH K Pasraske, HeoOX0AHMO
TOYHO IIOHSATD, KaK TIPOM3OLIAM 3T « (Pa30Bbie IEPEXOABI» C MOMEHTA
co3panns BceaenHOM, KOTOpbie yyeHble Ha3bIBAIOT «CIOOHTAHHHIMH
HApYIEeHUMH ». BYAb TO TasHHe AbAJ, KUIIeHUe BOABI, 0OpasoBaHue
AOSKAEBBIX 00AaKOB HAK OXADKAEHUe Tocae Boabimoro Bapsisa, pasobbie
TIePEXOABI MOTYT COEAHHATD ABa COBEPILEHHO Pa3HBIX COCTOAHMSA Belle-
crsa. (YTo6b 10Ka3aTh, HACKOABKO MOIHBIMU MOTYT ObITH 3TH $a3oBble
[epeX0OADL, XYAOKHHK Bo6 Muaaep 3arapaa 3araaky: «Kak MoxHo rmoaBe-
cuTh 200 000 xr BoAb! B Bo3ayxe be3 Beskoin onoper? Orser: 06pasoBars
obAaxo.)

AOXXHBIA BaKyyM

I'potuiecc, koraa 0AHa CHAA OTAEAAETCA OT OCTAABHBIX, MOXKHO CPaBHHTh
C IpOPHIBOM MAOTHHBL PEKH TEKyT Mo CKAOHaM, [IOTOMY YTO BOAA TEHeT
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B HANMPABACHHY YMEHbIIEHIS SHEPTHH, TO €CTh B CTOPOHY YPOBHS MOPA.
HanMeHbWHM 3HepreTHyeckuM cocTosiHneM aBasercs-BakyyM. OpHaxo
CYIIeCTBYeT 1 HeOObIHbIi, AOXHBIA BakyyM. Harnpumep, ecant Mot coopy-
AVIM IIAOTHMHY Ha peke, TO OYACT Ka3aThCsl, YTO OHA HAXOAMTCS B CTaOMAD-
HOM COCTOSIHUH, B TO BpeMst KaK B A€CTBUTEABHOCTH OHA HAXOAMTCS TIOA
OTPOMHbIM A3BACHHEM. ECAM B NAOTHHE NOSBHTCA MaAeHIIas TPEUIMHA,
AQBAEHHE MOXET Pa3HeCTH TIAOTHHY, OCBOOOAHMTP IOTOK 3HEPIUH H3
AOXKHOIO Bakyyma ([eperopoxeHHas MAOTHHOM peka) U Bbi3BaTh KaTa-
CTpOPUYECKHI PAIAMB €¢ B HAMIPABACHMH MCTHHHOTO BaKyyMa (ypoaem:
Mopﬂ). MoryT GbiTh 3aTOTIACHBI LIEABIE HACEACHHDIE HYHKTBI, €CAH BAPYT
TIPOH3OMAET CIIOHTAHHOE Pa3pyIIEHHe NAOTHHB! U BHE3AIHbI! NePEXOA
OT AOXKHOTG BAKYYMa K HICTHHHOMY.

[MopaobubM 06pazom, o reopun Bearkoro O6veannenus, Bceaennan
M3HA9aAbHO BO3HHMKAA B COCTOSAHMM AOXKHOTO BAKYYMa, A€ TPH CHABI
OBIAM OOBCAMHEHBI B eAnHOe Leaoe. OAHAKO LIEAOCTHOCTD 9Ta ObIAa He-
CTaOMABHOM, OHA CTIOHTAHHO PA3PYUIMAICH, M IIPOM3OIEA [IEPEXOA 3
AOXHOTO BAKYYMA, ra¢ ObiAr 0OheAHHEHDI TPK CUABL, K HCTHHHOMY BaKyy-
MY, TA€ 9TH CHAB] PACTIAAUCE.

Bce 910 6p1A0 H3BECTHO eme A0 TOTO, Kak [yT HaYaA aHAAM3MPOBATH
Teopuio Beankoro O6rvepunenuns. Ho I'yT 3ameTua ewme Koe-4To, YTO
MPOCMOTpPeAr ApyTHE. B cocTosnum rokHoro pakyyma Beeaenuas pac-
WINPAETCA IKCINOHEHIIMAABHO, B TOYHOCTH TaK, KaK [PEACKA3BIBAA AE
Cutrep B 1917 roay. JHeprya AOKHOTO BAKYYMa ABASIETCA KOCMOAO-
rMYECKOM KOHCTAHTOH, KOTOpasi 3acTaBAsieT Beeaennylo paciunparscs
C HEBEPOATHOW CKOPOCTBIO. [YT 33AaACH CYABOOHOCHDIM BOTIPOCOM:
MOJKET AW 3TO SKCTIOHEHIHAAbHOE paciiMpenue Ae CHTTepa paspeiunTsb
HEKOTOPble KOCMOAOIHYECKUE MPoOAeMBbI?

IIpo6aema MoHODOAS

Oanvm u3 mporsosos Teopuit Beankoro O6bepuHenus 6p140 obpaso-
BaHKE B HAYaA€ BPEMEH MHOMXECTBA MOHOMIOAeH. MOHOmOAD — epAnHMY-
HbIl MATHMTHbIH [TOAIOC, CeBEPHBII HAM IXKHDBIA. B npupose MoHOnOAEH
He ObIBAET: MOAKOCA BCTPEYASOTCS TOABKO B nape. Ecan B3aTh MOAOTOK n
Pa3buTh MM MAarHUT HONOARM, TO He NIOAYHHTCA ABYX MOHOIOAEH; BMECTO
3TOTO Y BAC OKAXETCA ABA MEHBHIMX MArHHTA C MAPOH IIOAIOCOB, CeBep-
HBIM M KOKHBIM COOTBETCTBEHHO.

|
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IIpobaeMOi, OAHAKO, CTAAO TO, YTO yyeHble, BEKAMH IKCIIEPHMEH-
THPYS, He ODBHaPYKMAH YOEANTEAbHbIX AOKA3aTEABCTB CYUIECTBOBAHHS
Mononoas. Aaax [yt 6bia 03apayeH TeM paxrom, 4To Teopun Beankoro
ObbeAnHeHHs NPeACKa3PIBAAM CYWeCTBOBaHHE HOABIIOTO KOAUYECTBA
MOHOMOAEH, XOTAI HHKTO HHKOIAQ MX He BuAeA. «[lop06H0 eansopory,
MOHOMOAb H AC CHX MOP NPOAOAXKAET MASHATD YEAOBEYECKUHA PasyM,
HECMOTPS Ha OTCYTCTBUE YOEAHTEABHDBIX AOKA3ATEABCTB €ro CyleCTBO-
BaHUs », — 3amMeTHA [YT.

1 Tyt BHE3anHO eMy B rOAOBY npHinA2 Haes. B MrHosenne oka sce
KyCOYKH TOAOBOAOMHOTO Ma3A2 BCTAAU Ha CBOM Mecta. OH NOHSAA, YTO
ecan BceaenHas 3apoAMAaCch B COCTOSHMM «AOKHOFO BAKyyMa>, TO OHa
MOTAA PacCILMPAThCA SKCIOHEHUMAABHO, KaK U Iipeanosaraa ae Currep
HECKOABKO AGCSTKOB AET TOMY Ha3aa. B 3ToM cocTosHuu A0KHOrO Baky-
yma BceaeHnas Moraa BHe3anHoO MHPASIMOHHO PacliMPUTBECH AO Hese-
posTHoi cTenenu. Ecan yyenbie A0 cux Aop 1 He BCTpevasr MOHOMOAS,
TO AEAO OOCTOHT TaK AMHIb IOTOMY, YTO MOHOIIOAM ObIAY pa3bpoCcaHbl o
Bceit BceaeHHOM, koTOpas iMeAa FOPA3A0 OOAbLIIHE Pa3MepBl, HeM MOXHO
OBIAO TIPEATIOAQKHTb.

Aas I'yTa 310 OCO3HAHHME CTAAO UCTOYHMKOM PAAOCTH H YAUBACHHSL.
Takoe npocroe peinenne MOrao bl B MOMEHT OOBACHHTD NpoOAeMy
mononoas. Ho ['yr moHnMaa, 4To iocaeaCTBHA 3TOrO peleHna AAS KOC-
MOAOT'HU OYAYT TOPa3A0 00A€e CyIeCTBEHHBIMA, 4eM OH CAM YCMATPUBAA
B CBOEH HAEE.

IIpo6aema naockocTHOCTH BeeaeHHoH

Anan IyT yBuAeA, 4TO €ro TeOpus pasperaeT eie OAHY MPOOAEMY, PO-
DAEMY HAOCKOCTHOCTH BeeaeHHOM, KOTOPYIO Mbl YHOMUHAAM paHEe.
CrasaaprHas xapruHa Boasiroro Bapsisa He Moraa 06bsACHHTB, HoveMy
Bceaennasg takas naockan. B 1970-e roabl CYHUTAAOCH, YTO NAOTHOCTD
BewlecTsa BO Beeaenton, HasbiBaeMast w, PaBHAAACH IPUOAHIUTEALHO
0,1. Tor dpakr, 4To 3HaueHHEe OBHIAO OTHOCUTEABHO OAM3KO K KPMTHYECKOH
naoTHOCTH 1,0 uepes cToabko MHAAHAPAOB AeT TOCAe boabmioro Bapsisa,
oveHb 0eCmoKoUA ydersix. 1o Mepe Toro xak Beeaennas pacumpsaace,
w AOAKHA Obiaa Ob1 o BpeMeHeM n3mennTbcs. Ee ske 3HaveHue bb1a0
HEYIOTHO 0AU3KO K 3Haderio 1,0, KOTOpoe OMMCHIBAET ITOAHOCTBIO FAO-
CKUH KOCMOC.
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YpaBHenns SitHmTe HA AAS AFDOOTO Pa3yMEOIO 3HAYEHHA W) B HAYAAC
BpEMeH ITOXa3bIBAIOT, HTO B HANIM AHU W AOAXKHA PaBHATBCS JIOUTH HYAIO.
TTorpeboBaaocs 651 4ya0, YTOOBI ® HAXOAMAACH TaK HAM3KO K 3Ha4eHHIO0 1
Jepe3 CTOABKO MHAAHAPAOB AeT, ipomeanyx nocae boasmoro Bapyisa.
JTO TO, YTO B KOCMOAOTHH HAa3BIBAIOT POOAEMO TOYHOH HACT POHKH.
Bor, uau Teopew, soaxeH 6bia «BbOpaTh» JHadeHHe w ¢ GaHTACTHME-
CKO# TOMHOCTPI0, YOOI B HAMM AHM OHa pasHsAach 0, 1. EcAu B Hamn AEu
3HaYeHMEe W HaxoAMTCA B AKantasore 01 0,1 a0 10, To 970 moapasymesaer,
YTO Yepes OAHY CeKyHAY nocae boabmoro B3phsa ee aHauerne pasus-
aocs 1,00000000000000. MusiMu cAOBaMy, B HauaAe BpeMeH 3HaYeHHe
(% AOAJKHO OBIAO OBITH «BBIOPAHO>» PaBHBLIM €AMHMIIE C TOYHOCTHIO AO
OAHOWH CTOTPHAAMOHHOW, YTO C TPYAOM YKAAABIBACTCA B TOAOBE. -

[TpeacTaBrre, 9TO BBl CTapaeTeCh MOCTABUTH KaPaHAAUI Ha OCTpHe,
CroAbKO OBt BBI HU HCKAAM OAZHC, KAPAHALW BCe paBHO maaeT. [To cyty,
HEOOX0AUMA MOTPACAIOMAL TOYHOCTb HACTPOIKKH — cHaAascnpoBars
KapaHAALl TaKMM 00pa3oM, yTo6kl OH He ymaa. A Teneps nonpobyiite
cbaraHCHPOBaTDH KAPAHAALI TAK, YTOOB! OH NPOCTOSA Ha OCTpHe rprdeas
He HECKOABKO CEKYHA, 2 HECKOABKO AeT! BOT TaK e HeBEPOSTHA U TOYHAR
HACTPOHKA, HeOOXOAMMAS AASL TOTO, 4TOOBI CErOAHS W paBHsAAch (1.
Manefimas ounbka B HACTPOFKe CTaAa ObI MPUYUHOM HBIHEIIHErO 3Ha-
YEHHS W, HAMHOTO OTAMYHOTO OT €AMHHIBL. 1aK [MOYEeMY XKe AOTHOCTh
cToAb 0AM3Ka K IlepBomy anio TBOperuA, ecad, O CHPABEAAMBOCTH, €€
3HaYeHUe ADAKHO Obl YATH ACTPOHOMUYECKU AAACKO?

Aas ['yta oTBet 6b1A O4eBUACH. BeeaeHHas NpocTO-HaNpOCTO pac-
LUMPHARCH AO TAKO¥ CTENEHM, YTO CTasd Kadarbcs naockod. [Toaobuo
YEAOBEKY, CUMTAIONIEMY, 4TO 3eMAS AOCKAsl, [IOTOMY YTO OH He BHAWT
rOPM30HTA, ACTPOHOMBI 3aKAIOUNAM, YTO 3HAYEHHE () HAXOAMTCH B 00AQ-
cru 1, moToMy YTO HHAALMA CaeAdra BeeaeHyto maockos.

ITpo6aema ropusonTa

MEuasis He TOABKO 06BACHAAR PAKThL, CBUAETEABCTBYIOLIHE O TOM, HTO
Bceaennas naockas, — oa Take pemuaa npobaeMy ropusonTa. 31a
MpobAeMa OCHOBAHA HA IPOCTOM IOHHMAHMM TOFO, YTO HOYHOE HeDO Ka-
JKETCS OTHOCHTEABHO OAHOPOAHBIM, B KaKyI0 Dbl TOUKY Bbl HM CMOTPEAH.
Ecau Bb1 moBepHeTe roaosy Ha 180° To yBHauUTe, uTO BeeaeHHas OpAHO-
POAHZ, XOTSA TOABKQ YTO BUAGAH CErMEHTHl BCeaeHHOR, pasaeacHHbIE pe-
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CATKAMM MHAAHAPAOB CBETOBBIX AeT. MomHeiiiie TeAeCKOH He MOryT
oﬁmpyxcmb KaKHX-AHOO 3aMETHBIX OTKAOHEHHI B 3TON OAHOPOAHOCTH.
Hamwy xocMHyeckue cHyTHUKH TOKA3aAH, YTO KOCMMYECKOe POHOBOE
MUKPOBOAHOBOE H3AYYEHHE TAKe PaCIIPEACACHO IPE3BbIYAHO OAHO-
poaHo. B xakyro 6p1 TOUKY KOCMOCa Mbl HH HIPOHHKAH, TEMIIEpPaTypa ¢o-
HOBOT'O U3AYYEHUS MEHAETCA He HOACE YeM Ha OAHY THICSTHYIO TPaayca.

Ho B 3T0M-T0O ¥ nIpo6AeMa, NOCKOABKY CKOPOCTH CBeTa ABAACTCS
KOHEYHbIM CKOPOCTHBIM IIpeaeroM Bo Bceaennoi. 3a BpeMs KHU3HH
Bceaennoit ceT yan nHbOpMAIA HUKOUM 00pPA3OM He MOEAM LIPOHTH
PacCTOAHHE OT GAHOM HACTH HOYHOro Heba K Apyroit. Ecan Baath, cka-
K€M, MUKPOBOAHOBOE M3AY4EHHE, BUAMMOE B OAHOM HanpaBACHHH, TO
OHO TIyTEAIECTBOBAAO 6oaee 13 MApA A€T C MOMeHTa boabuoro BapniBa.
Ho ecan mp1 noseprem roaoy Ha 180°, 1o YBUAMM TAKOE JKe MHKPOBOA-
HOBOE M3AyHeHMe, KOTOPOe TOe NPOIyTelleCTBOBAAC hoaee 13 MDA
AeT. T10CKOABKY 3TH M3AYYEHUS MMEIOT OAHY M TY JKe TeMIEPaTypy, 3T0
O3HaYaeT, YTO OHM HAXOAMAMCH B TEPMAAbHOM KOHTAKTE elle B HadaAe
Bpemed. Ho pasavtiHeie TOUKH B HOYHOM Hebe, paspeAeHHbIE PACCTOAHH-
eM B 26 MHAAMAPAOB CBETOBBIX A€T, ¢ MOMeHTa boasmoro Bapsisa Huko-
HM 0OPA3OM HE MOIAH OOMEHATHCS MHPOPMALIHEL.

CHTyauus BHFASAUT ellie XyXe, eCAM B3TASSHYTh Ha Hebo yepes
380000 aet nocae Boabimoro Bapbisa, koraa Bliepsbie 00pa3oBaaoCh
MHKPOBOAHOBOE $OHOBOE HaAydeHHe. ECAM Mbl BITAsSIHEM Ha NPOTHBO-
NOAOKHbIE TOHKY HeOECHOMN Chepl (ne TIPOCTHIM [AA30M, ECTECTBEHHO),
TO YBHAMM, 4TO H3AYYCHYE TTOYTH 0AHOpOoAHO. Ho, coraacHo pacyeram s
pamkax reopuy boabimoro Bapeisa, MexAy STHMH IIPOTHBOTIOAOKHBIMH
TOUKaMH AEXHT PaccTostie B 90 MHAAHOHOB CBETOBbIX AeT (13-32 KOC-
MHYECKOTO pacuiupeHms nocae B3pbiBa). Ho CBeT HUKAK He MOT NPOITH
90 Musagonos ceToBbLX AeT 32 380 000 Aet. indopMaims Aoaksa Obiaa
OBl ABUTATBCS CO CKOPOCTHE0, HAMHOTO [IPEBBIAOIEH CKOPOCTh CBETA, A
3TO HEBO3MOXKHO.

o cnpaseaansocty, Beeaennas po0axHa Obl Ka3aTbhCst AOBOABHO
KOMKOBATOM, IPY 3TOM OAHA e€ YaCTh HAXOAHAACh OBl CAMUIKOM AdAe-
KO OT APYTOR, 4TOObI OHM MOTAH KOHTaKTHPOBATh Mexay coboit. Kak
MoxkeT BceAeHHas Ka3aTbCA HACTOALKO OAHOPOAHOM, KOTAQ Y CBETA
MPOCTO-HATPOCTO He OPIAO AOCTATOMHO BPEMEHH, YTOOBI MEPEHECTU 1
PacupoOCTPaHHTh HHPOPMALIMIO M3 OAHOH YacTu BeeaenHow B Apyryro?
(TTpuncronckwit pusnk Pobepr Auk Haspaa 3Ty npobaemy «<mpobaeMort
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FOPH30HTA>, IOCKOAbKY FOPH3OHT ~— CaMast OTAAAECHHAS TOYKA, KOTO-
PYIO Mbl MOXEM BHAETb, CaMas OTAAACHHAS TOUKR, AO KOTOPOH MOXET
PaCpOCTPAHATCS CBeT.)

Oanako I'yT 1OHAA, YTO HHPAALIMA AGET KAJOY K pa3pelieHHIo #
3AToM npoﬁAeMbL OH caeaan caeayomuii BHIBOA: Hamsa Beeaennasn, su-
AMMO, Ob1A2 KPOLIEYHRIM SI3b1KOM HM3HAYAABHOTO OTHEHHOTO ObAaKa.
Temneparypa n mA0THOCTS 3TOrO A3bI4KA 6b1AM 0AHOPOAHDL Ho Hudas-
UHsl BHE3AMHO PACHIMPHMAA ITOT U3b14OK OAHOPOAHOTO BElIECTB2 B 10%
Pas, CO CKOPOCTBIO, KAMHOTO HPEBHAOILEH CKOPOCTh CBETa, a IOTOMY
BUAMMAs CeropHs BeeaerHan xaxeTcs cToab OAHOpOAHOH. Tak yTo HOY-
HOe He0O U MUKPOBOAHOBOE H3AYIEHHE KOKYTCHA CTOAb OAHOPOAHBIMH
13-3a TOTO, 4TO BMAMMAR BceaenHan Obiaa KOrAa-TO KPOLIEYHbBIM, HO DA-
HOPOAHBIM A3BIMKOM M3HA9AABHOIO O0AAKA IIAAMEHY, KOTOPbIA BHE3AIIHO
pacumpuacs, 0dpasopap BeeseHHy0.

Peaxius Ha HHPAAIHIO

Xors [yt Obia yBepet B TOM, YTO HHPASUMOHHAS TEOPKA BEPHA, OH He-
CKOABKO HEPBHMYAA, KOTAQ HAaYaA YHTATh I1epBble iryOANYHbIE ACKLINM.
Koraa B 1980 roay oH IipeaCTaBHA CBOIO TEOPHIO, TO IIPM3HAACA: « 5] Bce
ewe OECHOKOMACS O TOM, YTO HEKOTOPHIE 3AKAIOYEHHUS B TEOPUN MOTAH
oprTh HepepHsl. 1 no6ansaAcs, 470 noxaxych HE3PEAbIM KOCMOAOTOM>.
Ho ero Teopus Obiaa CTOAb U3sMIHA ¥ MOIIHA, STO $MBHMKM BCErO MHPa
HE3AMEAAMTEABHO YACHUMAM BCIO ee BOKHOCTb. HobeaeBckuin aaypear
Mappy [eas-Man BOCKAMKHYA: «Bei peuian Baxueinryto npobaemy
KOCMOAOrMH!» Apyroi nobeaesckut aaypear lleapon Taamoy no
cexpery coobuma Iyry, wro Crusen Bainbepr Opia «B3beler», xoraa
YCABIIIAA 00 «uHAsII», [YT B3BOAHOBaHHO cIpocuA: «Y Crusa 6blau
KAaKHE-TO BO3PAXEHHA TI0 MOBOAY TeOpuH?» TAamoy orsetna: «Her,
MPOCTO OHJKAACA, WTO CAM AO HEE HE AOAYMAACS » . YUeHbIE 3aAABAAKICH BO-
MPOCOM, KAK OHH MOTAM YTTyCTHTh TaKoe npocToe pemenre. Teopuro [yTa
BOCTOPXKEHHO HPHHSAH QPU3HNKU-TEOPETHKH, OPOKEHHbIE €€ PAa3MAXOM.

HoBas reopus pacmupyaa u nepcrnexTrss [yTa Ha moayyenne pabo-
Thl. Koraa-To n3-3a G0oAbWON KOHKYPEHLIMM HA PhIHKE TPYAd OH ANLIOM
K AULYY CTOAKHYACA € 6e3paboTuueit. « 51 HaXOAMACA B KPMTHUECKOM
CHTYaLlMH B CMBICAC TPYAOYCTPONCTBA >, — IfPH3HABAACA OH. Buesanno
Ha HEra MOCHIIAAKCD TNPEAAOKEHHS U3 AYYIIYX YHHBEPCHTETOB, HO
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MaccauyceTckuit TeEXHOAOTHUECKHI HHCTUTYT, KOTOPbIN OH BbIOpaA ¢
CaMOTO HaYaAa, He [IPUCAAA eMy npuraawenus. Toraa xe Iyr npounTaa
3aMCOYKY-TIPEACKa3AHHe, 3aMIeYEHHYIO B [eUeHbe, KOTOPAs FAACHAA:
«ECAM BBl HE CAMIIKOM 3aCTEHYMBBI, TO NPAMO IepPes BAMU HAXOAHTCH
BOAHYIOL|ASt BO3MOXHOCTB>. JTO IMPEACKA3aHHE MPUAIAO eMY MYKeCTBa
(03BOHUTb B MaccauyceTcKMit TEXHOAOrHYECKHH NHCTHTYT M OCBEAO-
MUTBCS O BOIMOXKHOCTH TOAYYeHHs paboTsl. OH Gbia OmeA0MAEH, KOTAQ
YepPe3 HECKOABKO AHEH eMY MePEe3BOHMAN H3 HHCTHTYTA M MPCAAOKHAH
AOMKHOCTE npodeccopa. B caeayrolem neyense ol 0OHapyKHA BOT
Takoe fpeacKasadue: «He HyXKHO ACHCTBOBATD MOA BAUAHUEM MOMEH-
Ta», He 06paTuB BHUManma Ha COBET, OH peillMA PHUHSATH NPEAAOKERHE
MTH. «B koune KoH10B, YTO MOXKET 3HaTh KHTANCKOE fleYeHbe? » —
CIIPOCHA OH ceb.

OAHAKO BO3HUKAM Cepbe3HKiC MPoOAeMbl. ACTPOHOMBI OBIAH He
CAMIIKOM O4apOBAHBI TeopHen [yTa, MOCKOABKY B HeH 3ksaa MpobouHa;
OHA AABaAa HEBePHBIA NPOTHO3 w. TOT $aKT, YT0 W OTHOCMTEABHO OAH3-
Ka K 1, Mor 0bbacHsThCs Teopuer nHPasaLms. OAHAKO HHPAANMOHHAA
TEOPUs 1UAQ HAMHOTO A3ABILE M [IPEACKA3BIBAAG, YTO & (MAM W TMAIOC
A} AOAKHA B TOYHOCTH PaBHATHCA 1, MTO COOTBETCTBOBAAC MAOCKOH
Bceaetinof. B caeayiompte roab! no Mepe TOro, Kak HakaNAMB2AOCH BCE
boAble IKCTIEPHMEHTAABHBIX AQHHBIX O PACTIOAOKEHMY TEMHOM MaTe-
pyn Bo BceaeHHOM, 3HaYeHUe w HECKOABKO CABUHYAOCH, MOAHABUIHCH C
0,1 ac 0,3. Ho 510 3naueHue Bce eme ObIAO MOTEHLMAABHO OMTACHBIM AASL
TEOPHH HHPAALMH. XOTA B TEUCHNE CACAYIOWIETO ACCATUACTHSA PN3IHKHU
NOCBATHAM TEOPHH HHPAALMM DOACE TPEX THICAH PabOT, AAS ACTPOHOMOB
OHa OCTaBaAaCch CTpanHoit. MM ka3aaoch, uro nMeronInecs y HHX AAHHbIE
HCKAKOYAIOT BOSMOXKHOCTD Mbidasnyu Beeaennod,

Hexoropbie acTPOHOMbI KAAOBAAKCH, YTO PU3MKH, 3aHUMAIOLIHECH
TeOpUeM 4acTull, HACTOABKO 3aXBaYeHbl KPacOTOH TEOPHH HHPAAIINH,
YTO FOTOBBI NIPeHeOPeys IKCTIEPUMEHTAABHBIMH daKTaMu. (ACTPOHOM
Pobepr Kupmnep n3 Iapsapaa nucaa: «IT1a «HHPASMOHHAA» Teo-
pus 3By4HT 6e3yMHO. ToT dakT, 4TO ee Cepbe3HO BOCHIPUHMMAIOT ASOAN,
KOTOPbI€ TIOAb3YIOTCA 32CAYXKEHHDBIM ABTOPUTETOM, HE MpeBpalaer ee
aBTOMATHYECKH B PaBHAbHYI0». Poasxep Tlenpoya uz Oxcdopaa Hassaa
TEOPHIO HHPAIIMN <« MOAOH, KOTOPYIO COEHHAAKCTHI, 3AHHMAIOIHECS
QH3NKOH BHICOKMX SHEPTHH, HABA3AAM KOCMOAOTaM. AQXKe MypaBbeAbs
AYMAIOT, YTO UX ACTEHBIDIH I[PEKPACHDI>.)
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Cam xe IyT Bepua: paHO HAM 1103AHO NOATBEpAUTCH, yTo Beeaednas |

maockas. Ho ero u Bpasay 6ecniokona ToT GakT, 4T0 B M3HAYAABHOH
KapTHHe HaOAIOAGACA MRAEHBKHH, HO OMeHb Cepbe3Hbiii HEAOCTATOK,
KOTOPBIF M AO CHX ITOP He A0 KOHua obpsicHes. Teopua nadasimm uae-
AABHO TOAXOAMAQ AAA pellieHHA TAYOOKMX KOCMOAOTHYECKHX IPODAEM.
[Tpobaema saxarouarach B TOM, YTO IyT He 3HaA, KaK «BBIKAIOUMTb> HH-
GAALHIO.

TIpeacraBpTe, 4TO BB MOCTABHUAM Ha OTOHb YaMHMK M TeMIlepaTypa
BOABI B HEM ITOAXOAMT K TOYKe KureHws1. Kak pa3 nepea Tem, Kax 3aKUIIETE,
OHAa MTHOBEHHO NEPEXOAMT B COCTOAHME BHICOKOH Heprun, OHa cTpe-
MUTCS 3AKIIIETH, HO He MOMET, IOTOMY YTO AAS 06Pa30BaHMA My3bIPHLKOB
e#i TpedyeTcs Kakas-To HepaBHOMEPHOCTS, HHOpPOAHOe Teao, Ho koraa
My3bIpek 06Pa3yeTcs, OH OBICTPO NEPEXOAUT B COCTOSHME HA3KOH SHEp-
I'MY YMUCTOTO BAKYYM3, M YAHHMK HAMOAHACTCA mysbippKaMu. B xoHue
KOHIIOB fTy3BIPbKH CTAHOBATCS TAKMMM OOABIIMMH, YTO CAMBRIOTCS, TIOKA
YaHHHK He HATIOAHACTCS OAHOPOAHBIM napom. Koraa Bee my3sipbku cau-
BAKOTCS, $ha3a NEPexoAd BOAbI B IIap 3aBepiIeHa.

B v3uagaabHOM KapTHHE [yTa KaXKABIH ITy3bIpeK DPEACTABARA K3 cebs
vacTHuKy Hamel Beeaenno#, pacmmpsaiomerica Ha pakyyma. Ho koraa Iyt
IIPOBEA PacyeTh), OB OOHAPYKHA, UTO ITy3HPbKH He CAHBAIOTCS AGAXKHBIM
06pa3oM, TeM CaMbIM OCTaBAsIS BceaenHyI0 HEBEPOATHO KOMKOBATOH,
Mupivu cAOBaMH, 1O €X0 TEOPHH OCTABRACA IIOAHDI YAFHVK HY3bIPHKOB
napa, KOTOphle HWKOTAQ He COABIOTCS! BMeCTe, 4ro0s1 00pasosaTh MOAHKL
Ya#HHK OAHOPOAHOTO Tapa. Yakeuk kuosimen Boab: ['yra, Kazaroce, Hu-
KOTAA HE PEBPATHTCA BO BCeAeHHYIO CerOAHSNINEro AN

B 1981 roay Anapeit Aunae us Mucturyra Il H. Aebeaena B Poccun, a
raxoke loa Ax. HITafxapar u Anapeac Aabbpext ms Ilencuabancxoro
YHMBEPCUTETA HAIIAM CIIOCOG paspenluTs 3Ty 3arapky, IOHSB, YTO €CAN
OAMHOYHBII HY3BIPEK AOKEOrO BaKyyMa OYAET pacHIMPATHCS AOCTATOYHO
AOAI'G, TG B KOHIE KOHIIOB OH 3alIOAHMT BECh «UaUHHK» U CO3AACT OAHO-
poaryIo BeeaerHylo. MHbIMu CAOBAMH, Halll MHP MOXET ObITh TOOO4HbIM
TNIPOAYKTOM OAMHOYHOTO TY3bIPbKA, KOTOPHIM PACIIMPUACS M 3ATTOAHUA
Bceaennyro. Toraa He moHap06HMAOCH 651 O0ABLICE KOAHYECTBO [Ty 3bIPb-
KOB, KOTOPbIE AOAXKHE! CAUTHCSA Y 3ANIOAHHTD YAHHHK OAHOPOAHBIM T1A-
poM. AOCTaTOYHO GBIAQ OBl OAHHOYHOIO ITY3bIPBKA, (PK yCAOBH, 41O OH
PACHIMPAACS OBl AOCTATOYHO AOATO,

/
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BepHeMCa K aHaAOFHM € [TAOTHHOM M AOXKHBIM BaxyyMoM. Hem nmpe
IAOTHHA, TeM 00ABILIE BpeMeHM NOHAAOOUTCS Boae, ITOOBI ee IPOPBaTh.
Ecay cTeHa IMAOTHHBI AOCTATOYHO TOACTAS, TO BPeMs, HY>KHOe BOAE, YTO-
Obl IPOHTH CKBO3b ILAOTHHY, MOXeET ObITh IPOM3BOABHO AOATHM. Ecau
BceaenHas Moxer pactmpurbea B 10°° pas, To y 0OAMHOYHOTO Iy3bIpbKa
AOCTATOYHO BpeMEHH PEIUTh NPOHAEMBI FTOPU3OHTA, MAOCKOCTHOH
Bceaensoii 1 Mononoas. MIHeIMU cAOBaMH, eCAU TPOUECC TYHHEAUPO-
BaHMA AOCTATOYHO 3aMeAAEH, TO BceaeHHas paciuupAeTcs AOCTATOYHO
AOATO, YTOOBI CTATh MAOCKOM M YTOOBL 10 Hell PacrpOCTPaHUAHCh MOHO-
noan. Ho 310 Bce e He pemiaeT BOIPOC: KAKOM MEXaHHU3M MOXET Ipo-
AAMTD MHPAALMIO TAKOrO GOABILIOTO MacmTaba?

B xonue koH110B, 3Ta TpPyAHas npobAeMa CTaAa U3BECTHA KaK «Iipo-
0A€Ma MATKOTO BBHIXOAA», TO €CTh KaK pacipsTh BeeAeHHy:0 AOCTaTOY-
HO AOATO, YTOOH! OAHH-CAMHCTBEHHbIA [Ty 3bIPeK CMOT 00Pa30BaTh LieAk-
KOM BC10 BeeaerHyt0. 32 HECKOABKO AeT ObIAO PEAAOIKEHO TTO KpaliHel
Mepe SO pasAMHHBIX CTIOCOOOB pellieHUs «POOAEMBI MATKOTO BBIXOAL >,
(9710 0bManunBo MpocTas 3asaua. Sl caM NBITAACS HANTH HECKOABKO
peutenuit. BhAO OTHOCHTEABHO A€TKO CO3AATH PACUIHPEHUE YMEPeHHbIX
Macirabos B panneir Beceaennon. Ho Ype3BEIYafiHO TPYAHO 3aCTaBMTD
Bceaenuyio pacumputsea B 10° pas. KoHesro, MOXHO npocTO BrMcaTh
mmdpy 10%, 1o a1o Gyaet rekyccTBEHRO 1 HaTsHyTO.) VIHBIMH cAOBaMy,
o0 IPHHATEIM OBIAO MHEHKE, YTO NPOLIeCC HHPAALIMH pemaey npobae-
MY MOHOIIOAS], TOPH30HTA M [TAOCKOCTHOCTH BreaeHHOR, HO HUKTO TOUHO
HE 3HaA, YTO BBI3BAAO HHPAALMIO M YTO €€ OCTAHOBHAO.

XaoTudeckoe pacimupeHne
U HapaAAeAbHbIe BCEACHHbIE

Duznia AHApess AMHAE HICKOABKO He 6€eCroKOUA TOT (aKT, 4T0 HUKTO He
TOPOIMMACS C PellieHHEM NPODAEMb MATKOTO BbIXOAA. AMHAE MTPU3HABAA-
cs: «Y Mers GbAO Takoe YyBCTBO, 4o bor npocro He Mor Be BOCTIOAB30-
BATHCS! TAKOA BO3MOXXHOCTHIO YIIPOCTUTD CBOKO paboTy .

B koune koHIOB AMHAE PEAAOXKMA HOBBIM BAPUAHT TEOPHH HHPAS-
LMY, KOTOPDbIH, KA32A0Ch, HE COAEPIKAA HEKOTOPBIX HEAOCTATKOB mpe-
ABIAYIIHX Bepcuit. OH NpeACcTaBAsia BeeAeHHy10, B KOTOPOR B PR3AMMHBIX
BPEMEHHDIX ¥ IIPOCTPAHCTBEHHBIX OTPE3KAX NPOUCKXOAAT CIIOHTAHHbIE
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HapynieHust. B kaxaoit TOUKe, TA€ IIPOMCXOAHT HAPYIIEHHE, BOSHUKAET |
BceaenHas, xoTopas pacmupsieTcs. boAbmyo 4acTs BpeMeHd pacum- -
peHie He3HAYMTEABHO. Ho 1ockoAbKy npoliece OecrniopsaoueH, B KOHIIe
KOHI[OB BO3HHKAET IIy3bIPeK, PAaCIHHPEHHE KOTOPOTO AAHTCS AOCTATOHHO
AOATO AAS TOTO, YTOOBL cO3AATH Hawy Beeaennyo. Ha atoro aoruueckn
BBITEKAET, 4TO PACHIUPeHHe ABASETCA AAMTEABHBIM M BEUHBIM, OOAbIIHE
B3PLIBBI CAY4AlOTCS [IOCTOAHHO, OAHH BCEACHHDBIE OTIIOYKOBHIBAIOTCSA
OT ApPYIHX BceaeHHbIX. COTAACHO 3TOMY CLICHAPUIO, BCEACHHBIE MOTYT
«PacnycKaTbCs OyTOHaMH>» APYTMX BCEAEHHDIX, CO3AABAA TeM CaMbIM
«MyAsTHBCEACHHY 0>

CoraacHo aT0H TeOpuH, CIIOHTAHHOE HAPYUICHUE MOXET HPOUIOUTH
TA€ YTOAHO B Halled BeceaenHoR, cras NPUIHUHON TOTO, YTO OT HalleH
BceaeHROH 0TIIOUKYeTCH eilie OAHA. JTO TAKXKE€ O3HAYAET, 4YTO M HAHIA
Bceaenras Moraa oTo4koBaTsCa OT APYTOM BCeACHHOM. COrAacHO xao-
THYeCKOR MHPAALIMOHHON MOAeAr, MyAbTHBCeAEHHAS BeYHA, AQXKE €CAH
He Be4Hbl OTACAbHBIE BCCACHHbIE. B HeKOTOPHIX BCEAEHHDIX 3HaYEHHe
@ MOXET OBITh OYEHb OOABIIVM, H TOTAA OHH HEMEAACHHO IPEKPATAT
CBO€ CyleCTBOBaHue B pesyabtate boasmoro Cxarus nocae boaputoro
BapniBa. B Apyrux BceAeHHBIX 3T0 3HAYCHHE MOXKET ObiTh COBCeM OAM3-
KMM K HYAIO, B Pe3yABTaTe 4ero OHu OYAYT paciMpsThca BedHO. B koHLe
KOHUOB B MyAbTHBCEAEHHOM HaYKMHAIOT AOMHHMPOBATD T€ BCEACHHDIE,
KOTOPBIE CEPEMUTEAbHO PACIIHPAIOTCSL.

OrasABIBafCh Ha3aa, MOXKHO CKA3aTh, YTO CaMa Maesl CYILeCTBOBAHMS
TAPAAAEABHBIX BCEACHHbLX OYKBaAbHO HaBsi3aHa HaM, MudasninonHas te-
OpHSA NPeACTABAACT COOO# CHHTE3 TPAAULIMOHHOM KOCMOAOTHH C AOCTH-
KEHHMAMU B OOACTH GM3HMKH DAEMEHTaPHBIX HacTHLy, Dyaydn KBaHTOBOM
TeopHen, pU3MKa JACTUL] YTBEPHKAALT, YTO CYIECTBYET O PAHHYEHHAA
BEPOATHOCTE IPOHCXOXACHHA MAAOBEPOSTHBIX COOBITHH, TAKHX, KaK
CO3ARHHE TIAPAAACABHBIX BCEACHHDIX. TaKMM 00pa3oM, KaK TOABKO MbI
NPH3HAEM BO3MOXHOCTb CO3AAHMA OAHOM BCeACHHOM, Mbl TEM CaMbIM
OTKPOEM ABEpPH BOIMOKHOCTH CO3AAHUS HECKOHEIHOTO MHOXECTBA
MapaAACAbHbIX BceAeHHBIX. K npumepy, BCmoMHKTE O TOM, KaK KBAHTOBAS
TEOPHA ONMCHIBAET SAEKTPOR. BeaeACTBHE HecTabuabHOCTH 9AEKTPOH
He CYLIeCTBYET HH B OAHOH OTAGABHO B3ATOM TOYKE, d CYMECTBYET BO
BCEX BO3MOKHBIX TOYKAX BOKPYT SAPA. JTO 2AeKTPOHHOE «0DAAKO>,
OKpY>Xalowliee AAPO, NPEACTABASET JACKTPOH, HAX0AAINMICS BO MHOTHUX
MOACKEHHSX OAHOBPEMEHHO. JTO OCHOBA BCEN XUMHH, TTO3BOAAIOMIAS
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SAEKTPOHAM CBA3bIBATh MOAEKYABI Mexkay oo Hamm Moaexyan! He pac-
TBOPSIOTCS, IOTOMY YTO BOKPYF HHX TAHITYIOT SAEKTPOHb, yACP)KMBAK HX
B neaocrHoct. [ToaobmbiM 06pasom 1 nawa Beeaennas Opiaa koraa-ro
MeHble 3aexTpoHa. [Ipymenan kpaHTOBYI0 Teopmio k0 Beeaennon, Mpl
BHIHYXKACHB! NPH3HATY, YTO BceaeHHas cyujecTsyeT OAHOBPEMEHHO BO
MHOIUX COCTOSHUAX. VIBBIMYU CAOBaMH, AOITYCTUB NIPUMEHEHHE KBAHTO-
BbIX GAYKTYaUHA KO BCEAGHHOM, Mbl [IOYTH BBIHY)XACHBI HPH3HATh BO3-
MOXXHOCTb CYIeCTBOBaHUs napasaeAbHbix Beeaenrpix. [loxoxe, Boibop
Y HaC HEBEAHK.

Bceaennad vz Huuero

MoHO, KOHEYHO, BO3PLKATH IPOTUB MOHATHS MyABTHBCEAEHHOH, T10-
TOMY 4TO KKETCS, YTO ee CYWeCTBOBAHHE HApYIaeT H3BECTHbIC HaM
3aKOHbI, TAKMe, KaK 3AKOHb! COXPaHeHHs BeweCTBa u aHeprun. OAHaKo
BCE SHEPTeTHYeCKoe/MaTepHaAbHOe CoAepxuMoe BeeaeHHOM MOXeT
B ACHICTBHTEABHOCTH OKa3aTbCs OYeHb 'MaAbiM. Marepuasbtoe copep-
xuMoe BceaeHHOR, BKAIOYast 3BE3ABI, TAQHETHI U [AAAKTHKH, OTPOMHO 1
HMeeT BEAMMMHY TOAOKHTEAbHYI0. OAHAKO 3HEPIHsl, CKpLITas B IPaBy-
TAllNH, MOKET ObiTh OTpHLATEABHOM. Ecan A002BHTH MOAGKHMTEABHYIO
JHEPIHIO BEWIECTBA K OTPUI[ATEABHOM SHEPIHH [PABUTALMH, TO CyMMa
MOXET OKa3aTbhCsl DAMIKOM K HYAl0! B KakOM-T0 CMbICA® mMaKue 8ceAeHHbie
c60000Hs. OHYU MOT'YT BRIOPHITHYTh M3 BAKYyMa IIPAKTHIECKH Oe3 Beaknx
YCHAUM. (Ecau BceaeHHas ABASETCA BCEACHHOM 3aKpPBITOTO THIIR, TO BCE
JHepreTHuecKoe copepxuMoe BeeaeHHOM AOAKHO ObITH B TOUHOCTH
PaBHO HYAIO. )

(Yrobp1 yXBaTUTh CyTh, IPEACTABbTE OCAR, NRAAOMENO B rAyHOKyIo
SIMY, BHIKOTIAHHY0 B 3eMA€. UTOOBI BHITAITB IO OTTYAR, MBI AOAKHBL
Aobasutrb emy stepriv. Koraa ero BhITaijar U oH CHOBa OYAET CTOATH
Ha 3eMAe, ero sHeprus Oyaer cumraThes Hyaesod. Takum o6pasom, Ham
HEO0OXOAMMO AOGABHTD AHEPTHH OCAY, YTOObI IPUBECTH €50 B COCTOSHHUE
HyAeBoU 3xepruu. [ToayuaeTcs, 4T0, HOKA OH OblA B iMe, Y Hero ObiAa OT-
puuaTeastas sneprus. [ToaoOHbEM 06pazoM, AAs TOro, 4TOObH! BHITAILUTD
tadHeTy 13 COAHEYHOMN CUCTEMBL, HEOBXOAMMO TIPHACKHUTD SHEPLUIO.
Kak 10AbKO MAaHeTa OKaXKeTCs B OTKPHITOM KOCMOCE, OHA OyaeT 06AapaTh
HyAeBOH sHepruen, [TockoAbKY HaM HeOBXOAHMO AODABHTD JHEPTHHU AAS
TOTO, 4TOObI U3BAeYEL MAaHeTy U3 COAHEUHOMN CUCTEMBI H AOCTHYB CO-
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CTOSIHMSA HYACBOH SHEPrHH, TO, HaXOAACh BHYTpy COAHEYHOM CHCTeMBI,
nAaHeTa 06AaAReT OTPULIATEABHOM IPaBUTALIMOHHOF SHEPTHeN. ) |

ITo cyTn, Aag Toro, 4ToOm cosaare BeeaenHyto, noxoxyio Ha Hamy,
MOXET IOTPeb0BATHCA A0 CMELIHOTO MAAOE KOAUYECTBO BEUJECTBA —-
BO3MOXKHO, BCEro AMLip | yHUMS (28,3495 r). Kak aro6mT IOBTOPATD
[y, «Bceaennas Moxker 6biTh HecrAaTHBIM 32BTPakoM». JTa Maes Oblaa
BIIepBbIE NPepAAOKeHa PuaHKoM Jasapaom Tpaitonom u3 XaHTep-koA-
aeaxa Heto-Hopkckoro yHuBepcuteta, 8 paboTe, ony6AMKOBaHHOM
xypHarom «Haiuep» (Nature) 8 1973 roay. OH HpeAlIOAOKHA, 9TO
Bceaennas — 370 He4TO, «4TO MPOHCXOAUT BPEMs OT BPEMEHH > BCACA-
CTBYE KBAHTOBBIX QAYKTYanwmit B Bakyyme. (XoTa ofliee coAHdecTBO Be-
IECTBA, HEOOXOAMMOTO AASL CO3AAHMA BCEASHHOM, MOXKET OBITh OAUSKHM
K HYAIO, BELIECTBO MOXeT OBITh CKATO AQ HEBEPOATHOMN MAOTHOCTH, KaK
MBI YBMAMM B rAase 12.)

IToaobHO Mudy o [Tans-ry, 370 ABASETCH IPUMEPOM KOCMOAOTHH
creatio ex ninilo. Xota Teopns o BceaeHHO#M-13-HHYEro He MOXET ObITh
AOK23aH2 TPAAMIIMOHHBIMH METOAAMM, OHA BCE JKe TIOMOT2eT OTBETUTD
Ha TIPaKTHYECKKe BONPOCH O cymecTBoBanuH Beeaennoi. K npumepy,
BpamiaeTca An BceaenHas BOKPYT cBoeit oci? Bce, 9To Mbl BHAUM BOKPYT,
BPaIaeTCst — OT BOAYKOB, YPAraHoB, TAAHET ¥ TRAAKTHK AO KBa3apoB.
Kaskercs, 3To yHMBepCaAbHas XapakTePUCTHKA BelecTsa Bo BeceaeHHOI.
Ho cama Beeaennas He Bpamiaerca. Koraa Mpl CMOTPHM Ha FaAaKTHKY B
Hebecax, ux obuee BpaljeHHe CBOAHTCS K HYAIO. (D710 AOBOABHO YAQUHO,
TOTOMY 4TO, KAK Mbl YBHAHM B rAaBe 5, ecan Ot BeceAeHHad AeficTBUTEAD-
HO BPAIlaAACh, TO MYTEIIECTBUE BO BPEMEHW CTAAO Obl ACAOM OOBIYHBIM
M 3anuch KCTOpuuU Gbira Obi HEBO3MOXHON. ) [TpHYKHOR, N0 KOTOPOI
Haua BceaeHHas He BpamaeTcs, MOXeT OBITh TO, YTO OHA BOHHUKAQ U3
Hi4ero. [1ockoAbky BakyyM He BpamlaeTcs, Mbl HE KAEM, YTO B Hallem
Bceaennoii BO3HHKHET Kakoe-HUOYAL cymMapHoe Bpamenue. [lo cyth,
BCE BCEACHHbIE-TIY3BIPbKH B MYABTHBCEACHHOM MOTYT MMETh HYA€BOE
BpaljeHue.

IoueMy MOAOKHUTEALHEIH M OTPHLATEABHBIA SAEKTPMYECKHE 3a-
psabl cOaraHcHpoBaHbr? QOBYHO, PACCYXKAASL O KOCMUYECKUX CHARX,
yrpasasiowux BceaeHnoM, Mol 60ABIIE AyMAaeM O IPaBUTALIUM, HOKEAH
O CHAE ITOTO AEKTPOMArHUTHOrO B3ANMOAEHACTBHA, XOTS CHAQ TPABHTA-
1M1 OECKOHEYHO MEHbUIE CHADI IAKTPOMArHHTHOIO B3aMMOAGHCTBHSL.
[IpryunHOA ABAAETCA COBEPHIEHHDI DAAAHC MEXAY TIOAOKUTEABHBIM U
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OTPHUATEABHbIM 3apsiaaMu. B pesyasrare ofummit sapsa Beeaesno, Bu-
AHMO, HYAEBOH, M KAXKETCS, YTO BO BceaenHom npeoGAaAaeT TPaBUTALKA.

XOT4 MH [IPHHMMAEM 3TO KaK AOAKHOE, SIBAGRHE HEHTPAAH3ALAUH
TIOAOKHTEABHBIX M OTPULIATEABHBIX 3aPSAOB AOBOABHO AKXOONBITHO H
HBIAC IKCTIEPUMEHTAABHO TIPOBEPEHO C TOYHOCTHIO A0 1072, (Koneuo,
CYHIECTBYET MECTHBIH AUCHAAAHC 3APAAOE, 3 NOTOMY MBI TIEPHOAHYECKH
umeeM Aea0 ¢ Moasusami. Ho obiee KoAHUEeCTBO 3apsAOB, AKe AAS TPO3,
CBOAUTCA K Hymo.) Ecau 61 pazHUI MEXAY TOAOKHTEALHBIMU U OTPHIIa-
TEABHBIMH 3APAAIMU B BaLIEM TeAE COCTABASAR XOTH 651 0,00001 %, TO BacC
MIHOBEHHO Pa3opBaA0 Obl B KAOUbS, @ SAEKTPHYECKas CHAA BBIKHHYAA Obl
YaCTy BABIEro T€Aa B OTKPHITHIA KOCMOC.

OTBeToM Ha 3TH 3araAKM, B TeUEEHE AOATOTO BpeMeHU Tep3aBlIHe
YYEHDIX, MOXKET CAYXHTH TO, Y70 BceAeHHasn npousomaa U3 HHYEro.
Iockoabky y Bakyyma obuiee Bpall[eHYe H 3apPSA PABHBI HYAIO, TO Y AIOOOT
ACUepHeH Bceaenson, BBUIPBITHYBINEN W3 HHYErO, BpaileHHe U 3apsa
TAXOKE AOASKHBI OBITH HYAEBBIMH.

CymecTByeT 0AHO 6eccnopHoe UCKAIOYEHME U3 ITOTO npaBuAa&"].
OTUM HCKAIOHUEHMEM ABASETCA TOT $aKT, yTo Beeaennas cocrout no
OoAbIIEN YaCTH U3 BerlecTBa, @ He M3 aHTUBeLNeCTBA. [ [OCKOABKY Belle-
CTBO H aHTHMBEIIECTBO IIPOTHBONOAGKHDI (npm 3TOM aHTHBEIECTBO UMe-
€T B TOYHOCTH MPOTHBOTIOAOKHBIN BEILeCTBY 3ap,q,a), MBI MOTAH OB1 TpeA-
MIOAOKHUTD, 9TC P boabniom B3phiBe BOSHHKAG paBHOE KOANYECTBO
BeniecTBa M anTHseuecTsa. OAHAKO NPoOAEMa B TOM, UTO HIPH KOHTAKTE
BEWIeCTBO M aHTUBEIECTBO YHHUTOXAT APYT APYra BO B3pbiBe ramma-
ayuefi. Taxnm o6pa3om, Mbl BOODILIE He AOAKHBI OBIAH OB CYIIECTBOBATb.
BceaenHas Opiaa Obl HeCNOPAAOUHBIM CKOIIAEHMEM TaMMa-AyHel, a He
u300KAOBaA2 Ob1 06biuHbIM BelllecTBOM. Ecan 6nt Boabwov Bapeis Gbia
MOAHOCTBIO CHMMETpHueH (A MPON3OIIEA M3 HUYETO), TO HaM CAEAD-
BaAO OBl OXKMAATh 00PA3OBAHMA OAMHAKOBOTO KOAMYECTBA BEUIeCTBA
M aHTHBEWEeCTBa. 1ak moueMy e Mbl BCe-Taku cymecrsyem? Pemenue,
TpeAACKEeHHOe pyccknM $uankoM AnapeeM CaxapoBbiM, COCTOHUT B
TOM, 4T0 BoAbmios Bapyis BoBce He OblA a6COAIOTHO CHMMETPHYHAIM.
Kpouleynoe KOAMYECTBO CHMMETPHH MEXXAY BELIeCTBOM H aHTHMBEle-
CTBOM OBIAO HapylieHO B MOMEHT CO3AAHMA, 4 IOTOMY BeILeCTBO CTAAO
AOMHHUPOBATh HAA AHTUBEIECTBOM H 3TO CAEAIAQ BO3MOXKHDBIM CYlie-
crBoBatme BeeaenHoM, KOTOPYIO Mbl BusM BOKpYT ceba. (Cimmerpus,
HapyuleHHas B MOMeHT Boabluoro B3peisa, Haspisaerca CP-cummerpuei
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(CP-symmetry), aTo cuMMeTpus paBeHCTBa NPOTUBONOACKHBIX 3aps-
AOB U PaBEHCTBa YaCTHI BelljecTsa M aHTHBemecTsa.) Ecan Beeaennas ¢
NPOM3OMIAA M3 «HHUYETO», TO, BOIMOXKHO, «HHYTO» He DBIAO COBCeM
TYCTBIM, HO COAEPXKAAO B Cebe HEOOABIIOE KOAHYECTBO HAPYIUEHHS CHM-
MeTPUH, YTO 06 bACHAET HebOABMIOE MpeobAasaHMe BemeCTBa Hap AHTH-
BElleCTBOM B Haum oM. I IponcxosxaeHye 3T0ro HapyeRHs CHMMeTpHH
H AO CHX [TOP HEH3BECTHO.

Kax MOTAn Onl BBITASIACTH APYTHE BCEACHHDIE?

HMaes MyAsTHBCEACHHOH BECBMA IPMBACKATEABHA, IOTOMY YTO BCE, YTO
HaM HYXHO CAEAATh, - 3TO APEANIOAOKHTE, YTO CHIOHTAHHOE Hapyile-
HUe NPOMCXOAMT becriopsaouno. He Hy»XHO AeAaTb HMKAKMX APYTHX
npeanoaomxenmit. Kaxapii pas, kak Kakas-a100 BceaeHHas BbiOpackizaeT
OYTOH APYTOF BCEACHHOH, PUINYECKHE NOCTOSHHBIE YXOAST OT MIEPBOHA-
YaALHbIX, CO3AABAsL HOBBIE 3aKOHbI PUBNKH. ECAM 3TO AGHCTBUTEABHO TaK,
TO B KOKAOH HOBOH BCEAGHHOH MOXET BOIHUKHYTh COBEPILEHHO HOBASA
peaabyocTh. Ho TyT BO3HMKART NOTPACAIOMIMNI BOMPOC: KAK BRITASAAT
~ 9TH APYTHe BCeAeHHbIe? KAIOWOM K NOHMMAHMIO GH3HKH NAPaAAEABHbIX
BCEACHHDBIX SBASETCH 3HAHHME TOTO, KaK 3TH BCEAEHHDIE CO3AAHD], TO €CTh
TOYHOE TIOHUMAHME TOTO, KaK POUCXOAUT CTIOHTAHHOE HapyIieHHE.
Koraa npoucxoAT CIOHTAHHOE HapyIeHKe M BOSHMKAET BCEACHHA,
3TO TaKKE HAPYIIAET CUMMETPHIO NePBOHAYAABHON TeOpHH. Aast PH3HKa
KpacoTa — 3TO CMMMeTpys 1 npocTota. Ecan Teopua coBepileHHa, 10
3TO 03HAYAET, YTO B HeM 3aACKEHA ADCOAIOTHAS CMMMETPHS, KOTOpas
MOXeT OOBSCHUTD MHOXECTBO AAHHBIX Hauboaee CKaThiM M IKOHOMHY-
HbIM MyTeM. ToyHee, ypaBHEHHE CUMTAETCS COBEPILEHHDbIM, ECAU OHO
OCTAETCSA HEM3MEHHbIM, KATAQ MBl MEHSIEM €T0 YACHBl MECTaMK. 3aA0TOM
00HApYKEHHA CKPHITON B IPUPOAE CUMMETPHH OKA3BIBAELTCA TO, YTO
ABACHMNS, KKYIIHECH PaSAMYHBIMH, IO CYTH CBOEH eCTh NPOABACHHAMK
OAHOTO M TOTO K€, CBA3AHbI MEXAY COD0# ciMmeTpyei. Hanpumep, Mer
MO>XEM TTOKa3aTh, YTO IACKTPHYECTBO 1 MATHETH3M B ACHCTBRTEABHOCTH
PasHbie aCEeKThl OAHOIO U TOTO K€ ABACHHS, IIOCKOAbKY CYLIECTBYeT
CHMMETPHS], KOTOPAs MOXKET CACAATH NX B3AUMO3aMEHACMbIMHI B PAMKaX
ypaerenuit Makcseaaa. TToao6ubM 00pazoM DiHWTERH AOKA3AA, YTO
TE€OPHUS OTHOCHTEABHOCTH MOXKET IPEBPALUATh IIPOCTPAHCTBO BO Bpems
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1 HA06OPOT, TTIOCKOAbKY OHH ABAAIOTCA YaCThiO LIEAOTO, MATEPHH BpeMe-
H-TIPOCTPAHCTBA.

[IpeacTapsre CHEXMBKY, B KOTOPO# Mbl BHAUM COBEPHIEHHYIO LIECTH-
KPATHYIO CUMMETPHIO, HCTOYHHK Heckoneunoro Bocxuujenns. CyTs Kpa-
COTBL CHEKMHKM COCTOMT B TOM, YTO OHA He H3MEHACTCA [IPH IOBOPOTE
CHEXHMHKM Ha 60 rpasycoB. ITO TaiKe O3HAYAELT, YTO AlobOe ypaBHEeHNe,
KOTOPOE Mbl COCTABUM AASl ONIMCAHMS CHEXHMHKHN, AOAXHO OTPaXkaTh
TOT aKT, YTO OHa OCTAETCA HEUIMEHHOM MPH NOBOPOTE Ha KOAHYECTBO
rpaAycoB, kpartoe 60. MareMariyeckn Mpl TOBOPHM, 4TO CHEXMHKa 00-
AapaeT cummeTpuen C .

B cummerpnn 3akoanpoBaHa xpacora npupoabt. Ho B sedicTBHTEAD-
HOCTH CeroAHs CHMMETPUU HapyilieHH. JeTHpe ¢yHAAMEHTaAbHBIX
B3aMMOAeACTBHS BceaeHHOM coBCeM He noxoxm aApyr Ha apyra. [lo
cyTy, Bceaennas noaHa HepaBHOMEPHOCTEH U A€PEKTOB; HAC OKPYHKAOT
OOAOMKHM N OCKOAKH T1€PBOHAYAAbHON PYHAAMEHTAABHOM CHMMETPHH,
BApebearu packoroTsie boabiim Bapesom. Takum obpasom, karouom
K MTOHHMAHHIO BO3MOXKHBIX NAPRAAEAbHBIX BCeASHHDIX CAYKUT HOHMMA-
HUE «HAPYIIEHMS CUMMETPHH> — TO €CTb TOrO, KaK 3TH CHMMETpPHH
MOTAH HapymnThes nocae boasuoro Bapeisa. Kak ckazaa Assup [pocc:
«CexpeT MPHPOABL — CHMMETPHA, HO 3HAYHUTEAbHAsA YaCTh MMPOBOR
CTPYKTYPbl ABAAETCA CACACTBUEM HAPYLICKHSA CHMMETPRH ».

[1peacrassTe, 4TO KpacKHBOe 3epPKAAO PA3OUBAETCA HA THICIHH OCKOA-
koB. [TeproHaYaAbHOE 3epKaa0 06A2AAAO COBEPIEHHOM CHMMETpPHEH.
Ho koraa 0RO pa3dunaoce, repBOHaYAbHAS. CHMMETPHA OKA3aAACh YTpa-
yeHa. OnpeaeAns, KaKk HMEHHO HAPYLIEHA CHMMETPHA, MOXKHO MOHATS,
KaK pasdHAOCH 3EPKAAO.

Hapymenune cummerpun

Yro6m noHsTs 3TOT $aKT, 3aAyMaiTEC O PasBUTMH IMOpuona. Ha
PaHHHMX CTAAWAX, TO €CTb Yepe3 HECKOABKO AHEH NOCAE 3a4aTus, SMOpH-
OH — 3TO COBEpILeHHas cdepa, cocTosALan 13 KaeTok. Kakaan kaerka
HUYeM He OTAWYAETCA OT OCTaAbHBbIX. Cepa BHIAAAMT OAHHAKOBO, C
KaKO¥t OBl CTOPOMBI MbI Ha Hee HU B3TASHYAH. DU3HKH YTBEPIKAAIOT, 4TO
B 9TOM CAy4ae IMOPHOH 00AaAZeT CUMMETpPHei O(3), o ects ocTaeTCH
HEM3MEHHBIM, TIO KaK0i1 Obl OCM BPAIIeHHs Bbl €70 HY OBOPAYHBAAK,
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XoTst aMOPHOH NpPEKpaced U U3AUIEH, OH AOBOABHO DeCIIoAe3eH.
IlpeacraBasst cobo# copepieHHyo cdepy, OH He MOXKeT BBIMTOAHSATD Ka-
KY10-AH00 TIOA€3HY10 PYHKIMIO HAK B3AUMOAEHCTBOBAT C OKPYKaloL(ed
cpeaoit. OpHAKO O BpeMeHeM SMOPHOH HAPYLIAET 3Ty CHMMETPHIO: ¥
HEro Pa3BHBAETCA KPOWEYHAs rOAOBKR H TEAD, M OH CTAHOBHTCS IOXO-
JKHM Ha KeTalo, XOTA M3Ha9aAbHAA CPepHYecKas CUMMeTPUA HapYyLIeHa,
3MOPHOHY BCe e NMPMCYH2 OCTATOYHAs CHMMETPUA — OH OCTaeTCA
HEM3MEHHBIM [IPH BPAILIeHMH ero BOKPYT cobcTBenHoM ocH. Takum 00-
pasoM, OH 0DAZAdeT IMAMHAPHEECKOM CHMMeTprel. MareMaTHueCKH
3TO O3HAYAET, YTO repBoHaaAbhas cummerpua O(3) chepsl ceaack K
cummerpun O(2) unannapa.

Oanako Hapyienne cummerpin O(3 ) MOIA0 65 IPOMCXOANTD HHAYeE.
Hanpnmep, y MOPCKOH 3BE3ABI HET HM LIMAMHAPHUYECKOH, BH ABYCTOPOH-
Hefl CUMMeTPHH; BMECTO 3TOTO NPH HAPYIIEHHH CPepirecKon CuMme-
TpuM y Hee nosBaseTcs cummerpus C, (KOTOPAs OCTaeTCA HEMIMEHHOM
npu NOBOPOTE Ha 72 TPAAyCa), YTO MPUAAET ef GOPMY NATHYTOABHOM
3Be3art. To ecTb, To, KakuM o6pasom Hapymaercs cummerpus O(3),
onpeaeAseT GOpMY OPraHu3Ma IPU POXKACHHN.

Ydenbie cauTaloT, 4To BreaeHHas moA0GHbIM 0OPa3OM 3aPOAHAACH B
COCTOSIHUM HACAABHOM CHMMETPHH, TAE BCE B3AUMOAEACTBHA ObIAU 00b-
eaHHeHbl B LieAoe. Beeaetinas OBlAQ COBePIICHHOM, CUMMET PHYHON, HO
AOBOABHO Oecriore3noi. Ta Ku3Hb, KOTOpast Ham U3BECTHA, HE MOTAa Obl
CYLIeCTBOBATh B 3TOM MACAABHOM COCTOSIHUY. YTOOb! NOSBHAICH XKH3RD,
[Py OCTHIBAHUMM BCeAeHHO# ee CHMMeTPHA AOAKHA ObIAZ HAPYTIMTLCS,

CummeTrpns n CTaHAQPTHAA MOAEAD

[ToaobHbIM ke 0OPA3OM AASL TOTO, YTOODI TIOHATH, KAK BHITASAAT M1a-
passesbHble BeeaeHnbie, Mbl AAfl HaYaAa AOAXKHBI [IOHATH CHMMETPHIO
CHABHOTO, CA200TO M JAEKTPOMArHUTHOrO B3auMoaercTsns. Hanprvep,
CHABHOE B3aUMOAEHCTBHE OCHOBAHO Ha TPeX KBAapPKAX, KOTOpble yeHble
METAT, CHMBOAMYECKH TPHIIECHIBAL UM «1yBeTa» (HalpHMep, KPacHbIH,
GeAbtit M CMHKE). Mbl XOTHM, 4yTOGHL ypPaBHEHUA OCTABAAHCH HEU3MEH-
HBIMH, €CAH TIOMEHSIeM MeCTaMH 3TH TPU LIBETHbIX kBapKa. Mb1 ropopum,
410 ypaBHeHns ofaaaaioT cummerpueit SU(3), 1o ecTs onru ocTaHyTcs
HEeM3MEHHbIMU, €CAH MBI HiepeMelliaeM 3TH TPH KBaPKa. Y4eHbie CHATAIOT,
470 Teopus, obaaparonias cummerpueir SU(3), TpeACTaBAsIeT Hanboaee
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TOYHOE ONHCAHHE CUABHBIX B3aUMOAEUCTBHIT (HA3bIBaEMOE «KBAHTOBOH
XPOMOAPIHaMJ/lKOﬁ»). Ecan 611 y Hac 6b1A THIAHTCKHIT CYTTepKOMIIBIOTEP,
TO TOADKO 10 MAaCCaM KBAaPKOB U CHA€ MX B3IAUMOAEHCTBHUS Mbl, TEOPETH-
YeCKil, MOTAH OB BBIYMCAMTD BCE CBOMCTBA MPOTOHA M HEATPOHA M BCe
XapPaKTePUCTHKK SAEPHOH GUIHKH.

[TycThb y Hac eCTh AB2 ACTITOHA — SAEKTPOH 1 HeHTpHHO. ECAM Mbl 110-
MEHSEM KX MECTAMH B YPaBHEHHH, TO y Hac 6yaet cummerpus SU(2). Mer
MOXeM AODIBATS cReT, rpymma cumMeTpHu kotoporo U(1). (9ta rpynma
CMMMETPUH MEHAET MeCTAMH MEeXAY CODOM PA3AHYHBIE COCTABASHOLIVE,
MAM NOAAPH3ALIK cBeTa.) TakuM 06pasom, FpyTIon CHMMETPUH cA260-
FO ¥ PACKTPOMATHUTHOTO B3anmopercTeus apaserca SU(2)xU(1).

EcAu Mbl IPOCTO «CKAEHMM» 9TH TPH T€OPUH, TO NOAYYHM (M 3TO He-
YAHBHTEABHO) CHMMETPHIO SU(3)xSU{2)xU(1), — uxpimu caoBamy,
CUMMETPHIO, KOTOpas OTAGABHO «CKAGMBAET> TPH KBAPKa MeXAY COOON
H OTAEABHO AB2 AETITOHA MEXAY CODOR (KO He cMemnBaer KBAPKH U Aed-
ToHbl). B pesyastare noayunan reopmio CranaaprHoi MOAGAM — BO3-
MO>KHO, OAHOH U3 HaMOOAC€ YCTIELTHBIX TEOPUI B UCTOPHH YeAOBEYECTBA.
Kak yrsepxaaer lopaon Keitn 3 Musnrarckoro ynusepcurera: «Bce,
YTO IPOUCXOAUT B-HaltieM MHpe (KpOMe BO3AEHICTBHA [PABUTALIMM), NPO-
MCTEKART M3 B3AUMOAEHCTBMA YacTUL] cOrAacHO CTaHAapTHOM MOAEAM>».
HexoToppie 3 ee NOAOKeHMIL OBIAH SKCNEPHMEHTAABHO IPOBEPEHDI B
A2DOPATOPHBIX YCAOBHAX M OTIPABAAAMCH C TOYHOCTBEO AO OAHOH CTOMHA-
anorHo#. (Boo6ie, gpusmim, koTopbie cObpasu BMeCTe COCTABASIOMUE
CranpaprHoit Moaean, noaygman 20 Hobeaescxknx npemuit.)

B KkoH1Ie KOHIIOB, MOXHO Bb1A0 GBI TIOCTPOUTE TEOPHIO, 00BEAUHAIO-
Y10 CHABHOE, CAA00€ H IAEKTPOMArHHATHOE B3aMMOACHICTBHE B eAUHYI0
cummerpuio. [lpocteiimasn 13 reopuit Beankoro O6peanHer s, KOTO-
pasi cnocoGHa Ha 3T0, MEHSET MECTAMH BCe MATH HacTH (TPH KBapKa u
AB2 ACMITOHA) OAHOBpeMeHHo. B otamune ot cummerpin Cranaaprhoit
Moaeau, cumMMeTpis Beankxoro O6veaunenns MoXeT nepeMeHBarh
KBaPKH 1 AEMITOHBE (YTO O3HAYAET, 9TO MPOTOHB MOFYT PACTIAAATECA H
NpeBpaaTscs B 3AeKTpoHbl). VinpiMu caoBamm, B reopun Beankoro
O6neanHenns ncnoabsyercs cummetpus SU(S) (kotopas neperacosbt-
BaeT BCe TATH YACTHI] — TPH KBAPKa U ABA AETITOHA — MEXKAY cOBOR).
Ja MHOTHE rOAS O5IA0 MPOAHAAHIHPOBAHO MHOTO ADYTHUX FPYII CHM-
METPHUH, HO SU(S), BMAMMO, ABASETCS MHHBMMAABHOH TPyNIfION, KOTOpas
BITMCBIBACTCA B PACYETHDIE AQHHHIE.
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Koraa nponcxoAHT CNOHTAHHO® HapyLueH e, TepBOHAYAAbHAA CMME-
Tpua TBO moxeT paspyiunrhca HeCKOAPKUMH Iy TaMu. B 0AHOM cayyae
cnmmerpust TBO paspymiaercs a0 SU(3)xSU(2)xU( 1), rae ecb posro
19 mapameTpos, KOTOpble HAM HEOOXOAUMBI AASL OITUCAHHMA CBOUCTB
Bceaensioi. 310 onuceipaer cBoiicTsa n3pecTHO#H Beeaennon. OaHako
B AEACTBUTEABHOCTH €CTh MHOTO Pa3AHYHBIX BADHAHTOB PaspylieHus
cummerpun TBO, B Apyrux BceaeHHBIX HaBepHSKA OyAeT HAOAIOAATBCA
COBEPUICHHO HHA% OCTAaTo4HasA CUuMMeTpHa. MunuMassHbIM pazanyrem
OGyAyT OTAMYHBIE OT HalMX 3HaYeHn# 19 mapamerpos. MubiMu caoBamy,
AeHCTBAE PA3AMUHELX CHA OyAET PA3AMYATHCA B PA3HbIX BCEACHHbIX, BEAS
K OFPOMHbIM M3MEHEHHSM B CTpyKrype Beeaennoit. K npumepy, ocaabus
CHAY SACPHOTO B32MMOACHCTBHA, MOXKHO ITPeAOTBpaTHTy 0OpasoBatne
3Be3A, YTO HOTPY3HT BceaeHHYI0 B BEYHYIO ThMY H CAEAIET HEBOIMOMKHOM
CyIIeCTBOBaHME B Heit. ECAH CUAY SAEPHOTO B3aMMOASHCTBHS YBEAHUHTD,
TO 3BE€3Abl MOIYT H3PACXOAOBATb CBOE SIACPHOE TOMAMBO CAMLIKOM Obl-
CTPO, 4TOQBI YCIIeAA 3aPOAUTBCS KAKAS-AUOO JKH3Hb.

Tpynna CMMMeTPHUH MOXET H3MEHNTBCA TaKUM 0DPa3oM, YTO 3TO
CTaHeT IPHYMHON 00pa3oBaHKs COBEPLUIEHHO WHOM BCeaeHHOM. B He-
KOTOPbIX M3 TAaKMX BCEACHHbIX MPOTOH MOXKET OKA3aThCA HEYCTONYUBBIM
U OBICTPO PacnacTbCA HA NO3UTPOHBL B Takux BCeACHHBIX HEBO3MOXKHA
M3BECTHAA HAM )KH3Hb, OHM OBICTPO PACNAAYTCA B DeKUIHEHHOE 0OAAKO
IAEKTPOHOB M HeHTPUHO. B Apyrux BceaeHHbix pacnap cummerpun TBO
MOXET TIONTH MHBIM flyTeM — DyAeT GOAbille yCTORUMBLIX YaCTHL], TAKHX,
KaK npoToHHL. B rakoit BceaenHok MOrAo Obi CylIecTBOBATH OrpOMHOE
pasHo0bpasMe HOBbIX HEM3BECTHBIX XMMHUYECKUX 3AeMeHTOB. POpMbL
)KU3HH B TAKYIX BCCACHHBIX ObiAM BBl 60Aee CAONHDBIMH, YeM B Hallel, TakK
KaK TaM coeaHueHs, moaodupe AHK, cospapaaucs 6b1 M3 6oabiuero
KOAMYECTBA SIACMEHTOB.

Mpt MoxeM Taloke pasbnTh M3HauyaAbHYI0 cummeTpuio TBO Takum
00pa3oM, UTO B peayAbTaTe MOAYYHM HECKOAbKO cummetpuit U(L).
JTO OMPEACAHT CYIECTBOBAHHE HECKOADKMX POPM CBETA, A HE OAHOM.
[Toaobnas BceaeHnas AeMCTBUTEABHO OblAa OB YAMBHTEABHOHR — CY-
eCTBa, OOHUTAIOIME B HEll, MOTAU OBl «BUAETD>, IOAB3YACH HE OAHOH,
a HECKOALKMMH criaaMi. B Takon BceaenHOM raasza A106Oro KHBOroO
Cymecrsa ObiaM OBl cHabKeHb OOABIINM KOAMIECTBOM pasHo0DpasHpIX
PELENTOPOB AAA YAABAMBAHUA PA3AMYHBIX BUAOB H3AYYEHHS, TTOAOOHBIX
CBETOBOMY.
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HeyauBuTeAbHO, 4TO CYIECTBYIOT COTHH, @ BO3MOXHO, DECUHCACHHOE
MHOKECTBO BO3MOXHOCTEN Pa3sOHTh ITH CUMMETPHM Ha COCTABASIOIIHE.
B cBOI0 04epeab, KAKAOE U3 BOZMOXHBIX PelIeHMI MOKET COOTBETCTBO-
BaTh COBEPIIEHHO HHOM BCEACHHOM,

[Iposepsiembie MPOrHO3b1

K Hecuacryio, nposepxa reopu MyAbTHBCEACHHOT, ITpeantoAaralomen
CYIECTBOBAHHE MHOIOMHCACHHBIX BCEACHHDIX C PAa3AMYHBIM HabopoM
PHU3NIECKNX 3aKOHOB B KKAOH M3 HUX, B HACTOSIINEE BpeMa He ABASCTCH
BO3MOXHOMH. AASL TOTO, 9TOOBI ACOPATECS AO TTAPAAACABHBIX BCEACHHBIX,
HEOOXOAUMO ABHTAThCA CO CKOPOCTHIO, IPEBBINAIOMIEH CKOPOCTD CBETA.
Ho oarum u3 npenmyiects HHPAALIMOHHOMN TEOPHH ABAAETCH TO, 4TO
OHa AEAJET 3aKAIOYeHKs O MPHpoAe Hawei BceaeHHOMN, KOTOpbIE MOKHO
[IPOBEPHTD.

[TockoAbKY MHQASIIHOHHAS TeOpHsL — TEOPHA KBAHTOBAS, OHA
OCHOBBIBAETCS HA NPUHLHIE HeOTIpeAeAeHHOCTH [eiaenbepra, xpae-
yTOABHOM KaMHe KBaHTOBOMN TeopuH. ([TpMHLMI HEOTIPeACAEHHOCTH
FAGCUT, YTO HEAB3S NMPOM3BECTU U3MepeHus C HeCKOHEYHOMN TOYHOC-
ThIO, HATIPUMEP TakHe, Kak N3MEPEHME CKOPOCTH B MECTOMOAOKEHHSA
saexTpona. [1pu 310M HeBaXHO, HACKOABKO YYBCTBUTEABHDI NPHOO-
P, ~— B W3MEPEHHAX BCe PaBHO DYAET MpUCYTCTBOBAThH HEKOTOpPas
HeOonpeAeACHHOCTb. Ecau BaM TOYHO M3BECTHA CKOPOCTh JAEKTPOHA,
TO He MOXXET DBITh U3BECTHO €TO MECTOTIOAOXKEHHUE; €CAH Bbl TOYHO
JHAETE €0 MECTOTIOAONKEHHE, TO Bbl HE MOKETE 3HATb €ro CKOPOCTH.)
[[priMeHHTEADHO K M3HAYAABHOMY OTHEHHOMY 0braky Boasmoro
B3pprsa 3T0 03HayaeT, YTO NEPBOHAYAABHBIA KOCMHYECKHI B3PbIB HE
Mor 65ITh GeckoneaHo «poBHbIM>. (Ecar 661 OH Bbla HACAABHO OAHO-
POAHBIM, TO MBI Obl 3HAAH TOYHbBIE TPAEKTOPHM CYyOATOMHBIX YaCTHII,
pa3AeTeBIUMXCA B pesyabrare boabworo Bspnisa, uro nporusopeunr
IPUHLANY HeolpeaeaeHHOCTH.) KBaHTOBas Teopus MOIBOASET HaM
BHIYMCANTH PR3MEP 3TUX BOAH, HAM GAYKTYaLIMH, B MEPBOHAYAABHOM
obaaxe orsa. EcAm Mbl paclumpum 3TH KpPOILEYHbie MHOrOUYUCACHHbIE
BOAHBIL, TO CMOXEM BOIYUCAMTD MHHUMAABHOE KOAHYECTBO BOAH, KOTO-
pOe AOAXKHB YBUAETH B OHOBOM MHKPOBOAHOBOM U3AYYEHUH Hepe3
380 000 aet nocae Boavmoro Baprisa. (A ecan mbi paciumnpum ary psbn
AO HAaCTOALIETO BPEMEHH, TO AOAXKHBI YBHAETb PACTICAOXKEHHUE [AAAKTH-
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YeCKHX CKomAeHMM. Hawa raaakrrka caMa nosBHAack B BHAE OAHO U3
STUX KpOIIeunbX GAYKTYaumit.)

[TepsonayaabHBIA TOBEPXHOCTHBIH AHAAMI AIHHDBIX CO CIIYTHHKA
COBE ue 06Hapy>xm OTKAOHEHHH HAH GAYKTYalini B POHOBOM MHKPO-
BOAHOBOM H3AY4YeHUMH. JTO HECKOABKO 03200THAO $UINKOB, OCKOABKY
UAEAABHO TAAAKMH MHKPOBOAHOBBIA (POH TIPOTUBOPEUHA 6bl He TOABKO
MHPAALMOHHON TEOPHH, HO TAKXKE M BCEH KBAHTOBOH TEOPHUH, HApyLas
NPHHLKIL HEOTIPEAEACHHOCTH. JTO NOTPSCAO Obl GHIHIECKYIO HAYKY AO
camoro ocuosanns. BosMoxHo, nprmaoce 661 paspymuts Bech $yHAR-
MeHT KBaHTOBOR $pH3nku XX Beka. ‘

K BeAHKOMY OOACTYEHHIO YHEHBIX, AOCKOHAABHOE H3yYeHHe 0bpa-
00TaHHbIX Ha KoMObloTepe AaHHbIX co crmyTHHKa COBE o6Hapysaao
PA3MBITYIO pAbb, TPH 3TOM KOACOAHHUS TEMIIEPATYPbL HE IPEBOCXOAHAH
10 ° — MHHMMAABHBIE pa3MeP OTKAOHEHMS, AOIYCKAEMBI KBAHTO-
BOW TeopHen, ITH OECKOHEYHO MaAble BOAHBL PsOM BIMCHIBAAWCH B
MHGAAMOHHYIO TeOPHIO. I'yT npussaasca: <4 cosepuieHHO oyapoBaH
KOCMH4eCKUM POHOBbIM M3aydeHreM. CHrHaa ObA TakuM cAaObiM, 4TO
ero obHapyxman aMmb B 1965 roay, a Tenepb HaMepAIOT PAYKTYALH C
TOYHOCTBHIO A0 107>,

XOTA HAKAMAMBAEMbIE IKCMIEPUMEHTAAbHbBIE AAHHbIE TOCTEIEHHO
MOATBEPKARAM HHPASALIMOHHYIO TEOPHIO, YYEHbIM BCe €llje TIPEACTOSIAD
PelMTh MyYHTEAbHYIO IIPOOAEMY 3HAYeHMS w — OOBSCHUTD TOT aKT,
410 W paBusaack 0,3, ane 1,0.

CBepxXHOBbBIE — BO3BpAIEHHNE AAMOADI

XOTs OK432A0Ch, YTO TEOPKA MHPASIMH COTAACYETCA € AAHHBIMM, non}f-
qeHAbIMH co cryTHHKA COBE, Bee ke a0 1990-x roaos acTponoMsl porl-
TaAM Ha TO, YTO OHA BORHIOIIUM 00Pa3oM HapymIaeT IKCIEPUMEHTAABHbIE
AQHHbIE, KACAIoNMecs 3HadeHn w. Biepsbie cuTyarms Havasa HaMeHATD-
CS B AEBSIHOCTBIX B Pe3yAbTare 00pabOTKH AQHHBIX, TOAYYEHHBIX U3 CO-
BEPLIEHHO HEOXKHAIHHON 00AACTH. ACTPOHOMBI NBITAAKCH IT€PECHHUTAT
CKOpOCTh pacupenna BceaenHolt B AarekoM npouaoM. Buecto aua-
AH3a NepeMeHHBIX Liedera (KOTOPbIM B 1920-e roant 3aHuMaAca Xa664)
ACTPOHOMBI HA4AAU U3YYEHHE CBEPXHOBBIX B AAAEKMX IAAAKTHKAX Ha Pac-
CTOSHUM MHAAHAPAOB CBETOBbIX A€T B MPOMAOM. B 4acTHOCTH, OHUM MC-
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CACAOBAAM TUTI cBepxHOBbIX [a. CBepXHOBBIE ITOTO THIIA — MAEAABHbIE
KAHAMAQTHI B CTAHAQPTHBIE CBEYH.

ACTPOHOMaM H3BECTHO, YTO BCE CBEPXHOBbIE ATOTO THIIA XaPAKTEPH-
3YIOTCA IIPHOAM3HTEABHO OAMHAKOBOM APKOCTbO. (SIPKOCTH CBEPXHOBBIX
TMna la M3yyeHa HACTOABKO XOPOIIO, YTO MOFYT OHITH 3aMeUeHE! AQKe
HEOOABIIKE OTKAOHEHMSL: HeM Spue CBEPXHOBAs, TeM MeAACHHEe yOrIBaeT
ee APKOCTb.) Takne cBEpXHOBbIE MOABAMIOTCS, KOTAQ HEABI KAPAUK B
ABOHHOW 3BE3AHOV CHCTEME MEAAEHHO BHITACMBAET BEL{ECTBO U3 CBOEro
cniyTHHKA, KopMsich OT cecTpbl-38e3a8L, D€Ab KAPAUK HOCTENEHHO yBe-
AMYMBACT MACCY, H TAK AO TeX [TOP, NOKa OHa He AoCTHraeT 1,4 coaneunoi
MaCChl, MAKCUMAABHO BO3MOXHOM AAS Deaoro Kapanka. ITpessicus aTor
peAeA, OHH KOAAANICMPYIOT M B3PHIBAIOTCA KAK CBepxHoBbie Tuma la.
OTa npeaeAbHas Macca M 00BsACHACT TOT (KT, YTO BCE CBEPXHOBbIE TH-
ra [a Tak OAHOPOAHDI B CBOEH PKOCTH — 3TQ €CTECTBEHHOE CACACTBHE
TOTO, 4TO OEAbIe KAPAMKH YBCAUMBAKOT MACCY POBHO AO 1,4 coanteuHOH
MACChl, @ 3aTe€M KOAAQNCHPYIOT MOA BO3AEHCTBHEM CHMAbI TPABHUTALIMH.
(Kak noxasaa Cy6pamanban Yanapacexap B 1935 roay, s 6eaom kapau-
K€ CHAQ FPaBHTALIHH, Pa3pyIAloMman 3Be3Ay, YpaBHOBEIIMBACTCA CHAOH
OTTAAKMBAHUA IAeKTPOHOB, KOTOPas Ha3bIBAaETCH ARBACHHMEM BHIPOX-
ACHHBIX 3AeKTPOHOB. EcAM Oeabiii kapark mpeBocxoanT 1,4 coneuHos
macchtl, To rpauTaiMs npeosoaeBaeT 3TY CHAY M 3Be3Aa paspymaeTcs,
a PE3YABTATOM 3TOTO Pa3pyllieHUs CTAHOBMTCS CBEpXHOBasA. } IT0cKoABKY
BAPBIBbI OTARAEHHBIX CBEPXHOBBIX NIPOH30MIAN B MOAOACH BceaenHoH,
TO MOCPEACTBOM MX QaHAAHM3a MOXKHO PACCYMTATH CKOPOCTH PaCIHHpenHs
BceaeHHOM MUAAHMAPAD! ACT Ha3aA.

ABe He3aBUCUMBIE IPYTINTBL ACTPOHOMOB — BO3raaBAseMble CoAOM
ITepamyTrepom «IIpoexT KOCMOAOTHH CBepXHOBHIX>» (Supernova
Cosmology Project) u Bpaitanom I1. IlImustom «Ipynna nouckos cepx-
HOBBIX .C OOABIKM KPacHHM cMelienuem» (High-Z Supernova Search
Team) — paccauTbiBasu OOHAPYXUTb, 4T0 Beeaennas, npoaoakas pac-
IIMPATHCA, BCE 3KE NOCTENERHO 3aMeAASeT CKOPOCTh pacuidpenns. Aas
HEeCKOABKMX NOKOAEHHH aCTPOHOMOB 3TO OBIAO AOIMOH, KOTOPOH YIMAM
BO BCEX KYPCAX KOCMOAOTHH, — «HM3HAYAABHOE PacIHPEHUE TIOCTENEH-
HO 3AMEAASIETCS». o

[Tocae Toro Kax Kaxxaasi M3 rpyIiii H3y4MAQ OKOAO AIOXKHHDBI CBEPXHO-
BbLX, OHU OOHAPYXuAH, 4T0 BeeaerHas pacumpsercs He Tak ObiCTpo, Kak
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CYHTAAOCH PaHbile (TO eCTh KPACHOE CMeL[eHHE CBEPXHOBBIX —- A CAGAC-
BaTEAbHO, H KX CKOPOCTb — OBIAO MEHbIITE ATIPHOPHBIX OXHAAHHIT). Ilpn
CPABHEHUU CKOPOCTH paciudpedus pannels Beceaensoit u Beesennoi
HAMKX AHEH 00e rpyiisl aCTPOHOMOB 3aKAIOMHAM, YTO B HAUIH AHK
CKOPOCTD pacirupenns BceaenHo# — He Menbile, a 6oabie. K croemy
GOABLIOMY YAMBACHHAIO, 00€ IPYTIbL TIPHIIAK K [TOPAZHTEABHOMY BHLBOAY:
pacuipenve Bceaennoit yoxopsemcs.

B noAxoe cMATEHHe HX TIPUBEAO TO, YTO HU OAHO H3 3HAYEHHH w He
BIMCHLIBAAOCH B TIOAYYEHHBle UMH AaHHble. EAMHCTBEHHBIM CHOCOO0M,
[TO3BOASIOUIUM COTAACOBATh AAHHDBIE U TEOPHIO, HHAO BO3BpRILIEHHE
4sm691 (X), SHeprym BakyyMma, BiiepBbLe BBEAEHHOM DAHIITeHOM. Boaee
TOTO, aCTPOHOMBI OOHAPYKHAH, 4TO w OBAA TIPOCTO 3aABAEHA HEOOHI-
9aHO OOABLION A, HTO BHI3BIBAAO yCKOpeHue BeeaeHHOM MO ciieHapiio
ae Currepa. ABe rpynitbl COBEpPIIEHHO HE3AaBUCHMO APYT OT APYTa MPH-
IIAM. K 3TOMY TIOTPACAUOLIEMY BHIBOAY, HO He TOPOHMAHCH ITyOAMKOBATh
PE3YALTATH M3-32 TOCTIOACTBYIOLIETO NPEAYDEXACHHS, YTO 3HAYEHHE A
paBHAAOCH HYAR. Kak ckasaa Axopax Axerkobu us obcepparopuu
Kurr-TTux: <A Bceraa 6blaa AOHKMXOTCKHM NOKBATUEM, H AIOOOTO, KTO ObIA
AOCTATOYHO He B ceDe, YT00bI CKa3aTh, YTO OHA He PaBHA HYAID, CIMTaAH
CITATHBLI M >,

HIMuaT BcnomuHaet: « S Bce eme kayaA roAOBOM, HO Mbl BCE IPO-
BepHAH... MHe He XOTeAOCh FOBOPHTE 00 3TOM AIOASIM, IOTOMY YTO HAC
pasopeaau Opf Ha yacTH>. OpHako, koraa B 1998 roay obe rpymust ory-
OAHKOBRAH CBOH PE3YABTATDI, LIEAYIO FOPY TPEACTABAEHHBIX MMM AAHHBIX
OBIAO HE TAK-TO AETKO COPOCHTH CO CYeTa. A, «BeAMvanmas ommbka»
OHHWTEHHa, KOTOPYIO B COBPEMEHHOH KOCMOAOTHH (IPAKTHYECKH U He
BCITOMHHAAM, BO3Bpalaaach yepe3 90 et 3a0Benus!

Quankn 651a1 omesomaenbt. IaBapa Butren n3 Uocruryra nepe-
AOBBIX HCCACAOBAHUA B ] [PHHCTOHE 3251BHA, YTO 3TO ObIAO «CaMOe He-
00BMAHOE IKCIIEPHMEHTAABHOE OTKPBITHE C TOTO MOMEHT, KAX 5 HavaA
3aHMMAThCA Hankoit>. Koraa sHatenue w = 0,3 po00aBuAn K 3navenuio
A=0,7,70 cyMMa Oka3aAach (C y4eTOM OrPEIIHOCTHU B XOAE IKCTIEPUMEH-
Ta) pasxon 1,0, 7o ecTb PE3YABTAT COBIIAA C TEM, KOTOPHIH NPEACKA3BIBAAA
Teopus HHPAALHK. ByATo 651 YacTH rOAOBOAOMKM BCTaAK HA CBOH MECTA,
H KOCMOAOTH YBHAEAN HEAOCTAIOIMI PparMeHT B Teophu H$Asimu. OH
TpUHICA PAMHKOM H3 BAKYYMa.
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OTOT pe3yAbTar ObiA CaMbIM BIIEHATASIOIHM 06PAIOM ITOATBEPIKACH
crrytankoM WMAP, koTopsiit riokasaas, 9To 3Heprus, MpUMnMCHBaeMas
A, MAM TeMHas MaTepHs, COCTaBasieT 73 % BCero BEWeCTBa U JHEpruu
BO BCEAEHHOM, YTO OTBOAUT €M AOMHMHHMPYIOILee MECTO B KOCMHYECKON
FOAOBOAOMKE,

®a3p1 BceaeHHoOMIn

BoamorxHo, OCHOBHbIM BKAAAOM criyTHUKa WMAP B Hayky cTaao 10, 41O
OH AQA yYeHbIM YBEPEHROCTb B IPAaBHABHOCTH (CTaHAAPTHON MOAEAH
KOCMOAOTHH. XOTS M AO CHX TIOP CYIECTBYIOT OTPOMHBle «OeAble TAT-
Ha», HePeA ra3amyr ACTPOPH3UKOB HAMMHAIOT BHIPUCOBBIBATHCA OOLIHE
kOHTYpb CTaHAAPTHOV TEOPHH, POKAUOLIENCS M3 00MmEro KOAWIECTBa
MOAYHEHHBIX AQHHbIX, COTAACHO KAPTHHKE, KOTOPYIO Mbl CEH4AC CKAA-
ABIBAEM K3 OTACABHBIX IAEMEHTOB, B 3B0AIOHMK BeeaenHoi no mepe ee
OCThiBAHHA NPOCASKUBAAMCH OTACAbHBIE 3TANbL. [ [epexos oT oAHOTO 3Ta-
Ma K APyTOMy O3HAYACT HAPYLIEHHE CHMMETPHH U OTCEYEHHE OAHOTO H3
GYHAAMEHTAABHBIX TIPHPOAHBLX B3aMMOAecTBMA. Hike npeacraBaeHst
T (a3bl U BEXH, KOTOPbIe H3BECTHH HAM Ha CETOAHSIIHNA ACHb:
1. Ao 107" cexyrant — anoxa IMaanxka.
O6 snoxe [1aanka TOYHO MOYTH HHYErO HE H3BeCTHO. [1pn
aHepruu [Taanka (10'° MAPA 3ACKTPOHBOAET) rPaBUTALMOHHOE
B3aUMOAEACTBHE DBIAOG CTOAB XK€ CHABHBIM, KAK 1 OCTAAbHbBIE
MHOrOYMCACHHbIE CHAbI. Kak CAEACTBHe, YeThIpe B3aMOACHCTBNA
BceaenHo# Ob1AH, BUAUMO, OOBEAHHEHDBl B EAMHYIO «CBepPX-
cuay>». Bosmoxno, Bceaennas cynjecTBoBasa B COBEpPIUCHHOM
COCTOSHMU «HEOBITHS», HAM ITYCTOrO IPOCTPAHCTBA ¢ GOABLIMM
KOAMHECTBOM M3Mepensil. Ta 3arapousas cuMMeTpus, KOTOpas
CMENIMBAET BCE YETHIPE BIAUMOAECHCTBHS, OCTABAsS yPaBHEHMS
HEM3MEHHBIMM, — CKOpee BCErO, «CBEPXCHMMETpUs> (CM. Ta-
By 7). [10 HEM3BECTHbIM IPUNHMHAM 3T 3ar2A04HAA CUMMeETpPHS,
0OBEANHABINAS BCE YETHIPE B3AUMOACHCTBHS, Oblad HAPYLICHA,
M CHOPMUPOBAACA KPOLIEIHBIH My3pIpeK — 3MOpHOH Hanied
Bcesenno#, Bo3HMKIINi, BOIMOXHO, B PE3YALTaTe 3HAUNTEABHOH,
HO CAY4aHHOM QAYKTYaUWH. PazMephl 3TOrO 1y3bipbKa He NPCBbI-
waan aamusl [Taanxa, kotopas coctasaser 107 e,
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10~* cexynapt — anoxa TBO.

Ilponsoiao HapylenHe CUMMETPHH, 4TO CTAAO NPHYMHOM 06-
pPa3oBaHKa CTPEMHUTEABHO pacuinpdiomerocsa nyssipbka. Ilo
MEPE TOrO KAK ITy3bIPEK PACIMUPIACS, YETHIPE GYHAAMEHTAADHBIX
B3aMMOAECTBUA CTPEMHTEADHO OTAGAHAHCH APYT OT ApYTa.
[paBUTaLHs NEPBOI OTAEAMAACH OT TPEX OCTAABHBIX B3AUMOACH-
CTBYiH, BHI3BaB YAAPHYIO BOAHY BO Beer Beeaennon. Msnavanvmas
CUMMeTpus CBEPXCHAbI ObiAa HapyIleHa M MIPeBPATHAACH B CHUM-
METPHIO MERDBHIETO MTOPAAKE, KOTOPaA, BOIMOKHO, COACPXKAAA B
cebe cummerpuio TBO SU(S). Ocrasumecs cuabtoe, caaboe u
BAEKTPOMATHUTHOE B3AUMOAEVICTBHSA ObIAM BCe else OfbeAUHeH
cummerprer TBO. Ha atom otane Beeaennas pacumpuaacy B
HEBEPOATHOE KOAWYECTBO pPa3 (B03M0.>KHO, B 10%), 1 paciMpeHue
9T0 OBIAO BBI3BAHO HEM3BECTHBIMU AOQ CUX NOP NPHYIHHAMY; ITPO-
CTPAHCTBO PaCIIKPSAOCH CO CKOPOCTHIO, ACTPOHOMHIECKH 6OAD-
LIEH, YeM CKOpOCTh cBeta, TeMneparypa 6s1aa 10* rpaaycos.

10°%* cexynapl — koHer HHPASLITM.

Temneparypa yuaaa oo 107 rpasycos, KOrAa CHABHOE B3AHMO-
AGHCTBUE OTAEAMAOCH OT ABYX APYTHX cHA. {[pynna cumMerpun
TBO pacnaaacs 1a SU(3)xSU(2)xU(1).) Madasunonsbut 1e-
PHOA 3aBePIIHACS, A28 BCeAeHHOM BOSMOXHOCTb MATH HO IYTH
cTaHaapTHOrO pacmupenus Opuamana. Beerenras cocrosaa us
TOPAYEro MAA3MEHHDTO «CyTid» CBODOAHBIX KBAPKOB, IAIOOHOB H
AenTonoB. CBOOOAHbBIE KBAPKH IIPEBPATHAMCD B HbIHEIHHE [IPO-
TOHBE 1 HeRTpoHst. Haura Beeaenuasn Ob1aa elite AOBOABHO MaA€Hb-
KOH, Pa3MePOM BCErO AMLIb C CErOAHAIHION0 COAHEUHYIO CHCTEMY.
BetiiecTBo H aHTUBEIECTBO AHHUTHAMPOBAAKCE, HO CYIIECTBOBAA
KpOWeYHBIA [lEpEBEC BeleCcTBa HAaA AHTHBeMeCTBOM (| MUA-
AMapAHas AOAS), B PE3yAbTaTe KOTOPOTO BO3HHKAA BCA MaTepus
BOKpYI Hac. { DT0 SHepreTHYECKHiA AMaTIa30H, KOTOPBIi, Kax Mbl
HapeeMcst, OyAeT AYOAHPOBAH B TCYEHHE HECKOABKMX CAEAYFOLIHX
A€T YCKOPHMTEAeM 9aCTHI — DOABIMM AAPOHHBIM KOAAQHAEPOM

(the Large Hadron Collider).)

3 Muny T — 06pasoBaHue 24ep.

Temueparypnl ynaAu AOCTATOUHO HH3KO AASL OOPA3OBaHUA sAEP,
KOTOPbI€ TEMEPb HE Pa3PBIBAAO CHABHBIM kapoM. Boaopos, cun-



Pacutupenme M MapasseabHhle dceaenynte 127

TE3UPOBAACA B TeAuil (CO3AAB CeroaksiiiHee COOTHOWeHUE: 75 %
BOAOPOAA K 25 % reAux). O6paBOBaAHCb HUUTOXHBIE KOAHYECTBA
AHTHSA, HO CHHTE3 OOAEE TSDKEABIX SAEMEHTOB IPEKPATHACA, 110-
TOMY 9TO fAPa € 5 HaCTHIAMU OBIAM CAMIIKOM HEYCTOMHMBBL.
Bceaennas 6paa HeMPO3PauHOI, CBET PAaCCEUBAACH CBOOOARBIMH
IAEKTPOHAMH. JTOT MOMEHT OTMEYaeT KOHeL] IePBO3AIHHOIO
OTHEHHOTO LIapa.

380000 aeT — BO3HUKHOBEHHE aTOMOB.

Temmeparypa ynaaa a0 3000 rpaaycos no Keabsuny. Aromni pop-
MMPOBAAUCH IACKTPOHAMH, OKPY>KAOIHMH SIAPa, KOTOPHIE He pa3-
priBaAo xapoM. POTOHEI Tenepb MOTAH CBOOOAHO HEPEABHIATHCA,
He OYAy M NOTAOMIEHHBIMA. JTO U €CTh TO CAMOE U3AYYeHNe, KOTO-
poe bb1r0 uamMepero crryThukamu COBE u WMAP. Beeaennas,
KOFAA-TO HENIPO3PaYHAst H HAMOAHEHHAs TIAA3MOH, CTaAd IpO3pay-
Hoi. Hebo BMecTo DeAoro cTaro yepHbIM.

1 MApA A€T — 3B€3ADI OTBEPACBAIOT.

Temnepatypa ynaaa a0 18 rpaaycos. Hayaan popmuposarncs
KBA3aphl, FAAAKTHKH M FAAAKTHYECKHE CKOMACHHS, B DOABIIMHCTBE
CBOEM TIPEACTaBASIONINE N0OOYHBIA TTPOAYKT MHOIOYMCAEHHMIX
KPOLIEUYHDIX BOAH B IIEPBOHAYAAbHOM ODaake maameny. B 3Bespax
HA4aAM «II€YbCA> ACCKHE JIACMEHTHI, TaKHe, KaK YTAePOA, KHCAO-
POA ¥ a30T. BapbiBaromiecs 3pe3Anl HIBEPraAM B Heeca JAeMeHTl
C aTOMHDBIM BECOM BHILLE JXXeAe3a. ITO CaMas OTAAACHHAS 3110Xa,
KOTOPYI0 Mbl MOXKEM HCCAEAOBATh C IOMOMBI KOCMMYECKOro
teaeckona Xa6baa.

6,5 MApA AeT — pacimpenite oe CurTepa.

Pacmmpenvie Opuamana sasepuraercs, u BeeaeHHas nocreneRHoO
YCKOPSAET CBOE PACIIMPEHHE H BXOANT B $a3y yCKOPeHWs, KOTOpast
Ha3bIBaETCA pacipenueM Ae CyTTepa, BhI3BaHHBIM 3araAOuHOH
AHTUIPABUTALIMOHHON CHAOH, IPRPOAA KOTOPOH HE PacKphiTa U
AO CETOAHAMIHErO AHS.

13,7 MAPA AET — CErOAHS.

Hacrosimee. Temneparypa ymaaa Ao 2,7 rpaayca. M HabaloaaeM
ceropaHALHIO0 BceaerHylo, COCTORMYIO H3 TAAAKTHK, 3BE3A H
naader. Pacupenne Beeaensoit npoAoakaer crpeMHTEAbHO
YCKOPATbCA.



YACTD 11

MYAbBTUBCEAEHHAA
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byaymee

XOoTs ceropHs MHPAALMOHHAA TEOPHS ¢nocobHa 0OBACHUTL CTOABKO
3arap0k BceAeHHOH, 37O eme He CAYSKHT AOKa3aTeAbCTBOM TOTO, YTO
OHa BEpHa. (Kpome TOTO, HEAXBHO OBIAM IIPEAAOIKEHBI KOHKY PUPYIOHIHE
TEOPHH, KaK Mbl YBUAMM B TA2Be 7.) AaHHbIe, KACAIOWKMECS CBEPXHOBBIX
. 3B€3A, IPEACTOMT elle NPOBEPATH U MMPOBEPATD, IPHHUMASA BO BHUMAaHHeE
TaKHe GAKTOPSE, KAK MBIAL M AHOMAAHH, BO3HUKAOilKE [IPH obpa3oBasnu
CBEPXHOBBIX. <« ABIMALIUMCS ITHCTOACTOM » (To €CTh [IOCAEAHEH, ABHOM
YAMKOI1), KOTOPBIA OKOHYATEABHO MTOATBEPAUT MAH ONIPOBEPTHET UHPAS-
UMOHHBIA CLIEHAPHA, IBASIOTCA «FPaBHTALMOHHbIE BOAHBI>», BOSHHKILME
B MOMeHT boabmoro Bapsisa. [Toao6HO MuxpoBossosomMy Gony, 3Ty rpa-
BUTALMOHHbIE BOAHb! AOAYKHBI IIO-MPEXHEMY OTpaXaThCA BO Beeaennow
M, IO CYTH, MOT'YT OBITb OOHAPYKeHbl IPH NIOMOIIH ACTEKTOPOB I'Pa-
BHTALMOHHBIX BOAH, KaK Mbl pacckaxeMm B raaBe 9. Teopus undasimu
COAEPXKMT HEKOTOPDIE TIPEAIOAOKEHHA OTHOCUTEABHO TIPHPOAB! STHX
IPaBUTALIHOHHBIX BOAH, H AETEKTOPHI AOAKHbI OOHAPYKHUTD KX.

Ho oaxH 113 Hanboaee METPUIYIOWHMX [P OFHO30B TEOPUN HHPAAIMY
He MOXeT OBITh [IPOBEPeH MPIMbIM Ny TeéM. ZTOT [IPOrHO3 — CYLIECTBO-
BaHHE B MyABTHBCEAGHHOM «AQUEPHUX BCEAEHHBIX>», KOTOPHIE KHBYT
T10 HECKOABKO HHBIM GH3H4eCKMM 3akOHaM. YToObl 0CO3HATDL BCe, YTO
BAGYET 32 C0DOI GakT BOIMOXKHOIO CylIecTBOBAHUS MyAbTUBCEACHHOH,
HEODXOAMMO NPEKAE BCETO MOHSATH, YTO TeopHa NHGAALINY TOAHOCTHIO
YKARABIBAETCS B IIPHHIYAAMBBIE YPABHEHUA JMHIUTEAHA ¥ KBAHTOBOM
Teopuu. CoraacHo Teopur IAHLITENHA, CYIECTBOBAHHE MBOTOUMCACH-
HBIX BCEAEHHDIX BASIETCA BO3MOXHbIM, @ IO KBAHTOBOH TEOPUM Y HaC
AQKE ECTh CPEACTBA AAS TIEPEABMIKEHMA MECKAY HUMH. L] B pamMKax HOBOM
M-TeopHn MBI MOXEM OOPECTH HOBYIO, OKOHYATEABHYIO TEOPHIO, KOTO-
pas [OMOXET Pa3 M HABCRTAA PELIMTh BOMPOC O NAPAAAEABHBIX BCEAEH-
HbIX U ITy TEINECTBHH BO BPEMEHM.



FAABA 5

IlopTaAnl B ApyTHE H3MEPEHHS
H Iy TelleCTBHE BO BpeMeHHU

B HEAPAX KAAAON KOAAATICHPYIONIEH YEPHOM ABIPbI MOTYT TaNThCA CeMeHa
HOBOH pacimpsiomencs Beeaenson.,

Cap Maptun Puc

LIepmane ABIPBI MOTYT CTaTb ITPOXOAAMH B KaKO€ YTOAHO BpeMs.

Ecam 6m Ham TIPHMIIAOCH NP BCHYTD B HEPHYIO ABIPY, TO IIPEANICAATACTCS,
YTO Mbt Dbl IOABHAKCD B APYTOH HacTH BceaedHoniuB APYFO# BPCMEHHON
anoxe.. Jephore ABIPBI MOTYT GBITD BPATaMH B CTpa.Hbl Yyaec.

Ho ectb Au Tam Aanci 1 Geable kpoawar?

Kapa Caran

Olas TeOPUS OTHOCHTEALHOCTH TIOAODHA TPOSHCKOMY KOHI.
Brenrxe Teopus Bearkoaenta. CAeAaB HECKOABKO IPOCTHIX AOTTY-
IERMI, MOXKHO TIOAYIHTS OCHOBHbBIE XAPAKTEPHCTHKH KOCMOCA, BKAJOYAS
WCKPUBACHME 3BE3AHOrO CBeTa M caM boabmon B3apois, xorophie boian
M3MEPEHD! C TIOPA3UTEALHOM TOYHOCTBIO. AQXKe TCOPHIO HHPASLAM MOXK-
HO TIOAOFHATh K PeIleHHI0, BIMCAB IIOAODPAHHYIO KOCMOAOTHHECKYIO
KOHCTAHTY B yPaBHEHHA 10HOI BeeAeHHOM. D TH perteHns AQI0T Ham yOe-
AVTEABHEHIIYIO TEOPHIO BOSHUKHOBEHHS U cMepTH Beeaennoi.
OAHaxo BHYTPH TPOSAHCKOrO KOHS Mbl HAXOAMM NPUTaMBIIHMXCA
AEMOHOB H TOOAMHOB, B TOM YHCA€ YePHbIE ABIPbI, OeAble ABIPBI, IIPO-
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CTPaHCTBEHHO-BPEMEHHDIE TYHHEAH M AAKE MAIIMHbI BpEMEHH, KOTOPbIC
HAXOASATCA 32 MPEACAAMHU 3APABOTO CMBICAA. JTH QHOMAAHM CUHTAOTCA
HACTOABKO CTPRHHBIMU, YTO AQKe CaM SHHIITENH OTPULIAA BO3MO)KHOCTB
nx oOnapyxeHus B npupoae. B TedeHre MHOTHX AET OH HANPSUKEHHO
6OPOACS € ITUMHU CTPAHHBIMH pellleHMsMI. CeroAHs Mp! 3HaeM, XTO ITi
AHOMAAMH HEAb35l IIPOCTO TaK COPacHIBaTh CO c4eToB. OHU — HEOThEM-
AeMasl yacTh 001eR TeOPHH OTHOCHTEABHOCTH. V], o cyTH, MoryT Aaske
AQTDb IAHC Ha CTIACEHHE ADOOMY pa3yMHOMY CO3AANMIO, CTOAKHYBILIEMYCA
c yrposo# boasmoro OxaaxaeHus.

Ho caMor cTpaHHO# U3 3THX aHOMAaAHH, CKOpPee BCEro, ABASETCA
BO3MOXHOCTb CYyH|€CTBOBAHUA HAPAAACABHBIX BCEACHHBIX M BPAT, UX CO-
eAMHAFOIINX. ECAM Mbl BCIOMHHM HIEKCIUPOBCKYI0 METAGOPY O TOM, HTO
BECh M — CLIEH3, TO TOrAQ MOXHO CKa3aTh, 4TO 00IIAs TEOPHA OTHO-
CHTEABHOCTH AQITYCKA€T BO3MOMXHOCTH CYILIECTBOBAHMA ATOKOB Ha CLieHe.
Ho Mpt BHAKM, 4TO BMECTO TOTO, YTOOBI BECTH B TIOABAABHBIA ITAXK, AIOKH
BeAyT Ha IapaAAeAbHbIe CLIEHB], NOAOOHbIe Hawel. [Ipeacrasrre cebe
CLEHY JXM3HHE, COCTOSILYIO U3 MHOTOAPYCHBIX CIIEH, OAHA IIOBEPX APYTOM.
Ha xaxp05 cuede akTeps! YMTAOT CBOH POAM H MEPEABHTAIOTCSA CPEAU
AEKOpalny, CYUTas, YTO UX ClIeHa ~— eAMHCTBEHHAS, U HE 3aAyMbIBAACh
O BO3MOXHOCTH CYLIeCTBOBAHHA APYTHX peaibHOCcTeH. OAHAKO ecau
OAHKADBL OHH CAYYaHWHO IPOBAAATCA B AIOK, TO 0OHapyar cebs Ha co-
BEpIIEHHO HOBOJ CLIeHe ¢ HOBHIMM 3AKOHAMM, HOBHIMM IPABUAAMH UFPbI
M HOBDBIM CLIEHAPHEM,

Ho ecan MoxeT CymecTBOBarb HeCKOHEeYHOE MHOXECTBO BCEACHHBIX,
TO [IOAYYAETCS, YTO SKU3Hb BO3MOXKHA B AOOOM K3 ITHX BCEACHHDIX B CO-
OTBETCTBHH C MHBIMHU (H3HUECKUMU 3aKOHAMH? JTO TOT CaMbiii BOIIPOC,
KOTOPBIH A¥i3ek A3UMOB ITOCTABHUA B CBOEH KAACCHYECKOM HAYUHO-(aH-
TacTUIECKOM poMaHe «Camu boru», rae CoO3aaA NAPAAAEAbHYIO BCEACH-
HYIO C SACPHBIM B3aMMOAEHICTBHEM, OTAMYHBIM OT Hamero. BosHukator
3aXBATHIBAIOMIME BO3MOXHOCTH, KOTAA OTMEHSIOTCS OOBIYHbIE 3AKOHb
QH3UKH K BBOASATCS HOBBIE.

Hcropumsa AsumoBa nagpsaercs B 2070 roay, koraa yuensi Qpeaepux
Xoarem obpauaeT BHUMaHUE Ha TO, 4TO OObIYHBIA BOAbPpaM-186
CTPaHHBIM 00PAa3OM MPEBPAILACTCA B 32raAOUHbIf MAYTOHM-186, ¥ Ko-
TOPOrO CAMIIKOM MHOIO MPOTOHOB 1 KOTOPbI [IO3TOMY AOAKEH ObITb
HeyCTOHIHB. XoAAeM BBIABHIAET TEOPHEC, FAACAILYIO, YTO 3TOT CTPAHHbIH
NAyTOHRI- 186 MoABAAETCS U3 NapareAbHON BceAeHROH, Tae siAepHOe
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B3AUMOAEHACTBHE HAMHOFO CHAbHEE U II03TOMY OHO MPECAOAEBAET OT- }
TAAKMBaHHE NPOTOHOB. 1 I0CKOAbKY 3TOT CTPaHHbI Ay TOHHIA- 1 86 BbI- |

AEASET OOABINHE KOAHYECTBA IHEPIUU B BUAC IAEKTPOHOB, €r0 MOXKHO
HMCTIOAB30BATh AASE [IOAYHEHHA ACLIEBOM JHEPTUHM HECABIXAHHBIX OOBEMOB.
JTO MO3BOAAET CO3AATH 3HAMEHHTBIA SACKTPOHHBIA HacOC X3AAeMa, KO-
TOpbIA peiaeT MpodAEMY SHEPreTHHeCcKoro KpHanca Ha 3eMAE M ACAZET
Xaasema OGorathiM geaoBekoM. Ho 3a 5T0 Hy)XKHO 3aNAATHTH CBOIO LIEHY.
EcAn onpeaeaernoe KOAMHECTBO Hy>oro mayTonus- 186 byaer mpusHe-
ceHo B Haury BceAennyo, To BospacTeT cHAa SAEPHOIO B3aUMOAEHCTBHS
B EAOM. JTO O3HAYaeT, YTO B PE3YAbTATe IPOLECCa CHHTE3a OYACT BBICBO-
Goxaarpca Bee 6oabute sHepruy, COAHUE CTAHET CBETHTD BCe ApUe U B
KOHILE KOHLIOB B3OPBETCA, yHHYTOXUB IPH 3ToM COAHETHYI0 cHCTeMy!
ATeMBpeMeHeM 00MTaTeA IAPAAACABHOH BCEACHHOH CTPOSAT COBCEM

B ot AL

Apyrde naanbl Kx sceaennas ymupaer. SaepHoe BlauMopeicTBHE B MX

BCCAGHHOM AOBOABHO CHABHO, @ 3TO 3HAUMT, YTO 3BE3AaM OUYeHb ObICTPO
IOTPedyeTCs BOAOPOA U OHH CKOPO TIornOHy T. MHOAHEe TAHE OpraHK3y-
0T 0OMeH: OecrioAc3HbifA NAYTOHMI- 1 86 oTcpA2eTCs B Hawry Beeaennyio
B 0OMeH Ha OecuieHHbil BOAbPPaM-186, KOTOPHIH NO3BOASET CO3ARTD
MO3HTPOHHBIA HACOC, CNIACAOMWNA MX YMUPAWIIHA Mup. XOTS OHHU 110~
HUMAIOT, YTO AAEPHOE B3ANMOAECHCTBHE YCHAMTCS B Hamlen Bceaenton n
M3-32 ITOr'0 B3OPBYTCA HALIM 3BE3AbL, HO MX ITO HE BOAHYET.

Kaxercs, uro 3emas obpeuena Ha karacTpody. HeaoseuecTso
IIPUCTPACTUAOCH K «IHEPTMH X3AAEMA>» K OTKA3biBAETCH BEPUTD, YTO
Coanue Bckope B3opeercs. Bue oanus yueHblii HaXOAUT reHUMAAbHOE
pemienie 3ToH roa0BoAOMKH. OH YOEXKAEH B CYeCTBOBAHHM NApaA-
ACABHBIX BCEACHHBIX. OH yCIewHo MOAMPHUKPYET MOLIHBIA YCKOPUTEAD
YaCTHI] AAR CO3ARHHA ABIPBI B IPOCTPAHCTBE, KOTOPAS COGAMHUT Haiy
Bceaennyio co MHOTMY Apyrivu. OH HIMeT 1 HAKOHEY HAXOAMT CPEAH
HUX OAHY NAPAAACABHYIO BCEAEHHYIO, KOTOPas COBEPUIEHHO I1yCTa, CAM
HE CYMTATD «KOCMMYECKOTO AMLIA», COAEPXKALLETO HEOrPAHYYEHHBIE KO-
AMYECTBA 3HEPTHY, HO C 60Aee CAAOBIM SACPHDIM B3AMMOACHCTBHEM.

[Tps noMOIK ITepexauUBAHIA SHEPrMH H3 ITOTO KOCMHYECKOTO Aiila
Y4EHOMY YAQ€TCS CO3AATh HOBBI 3HEPreTHHEeCKHI HaCOC M B TO XKe Bpema
0cAab4TD mépﬂoe B3aMMOAEHCTBHE B Hallel cobcTBennof Beeaennol,
4TO TPEAOTBpAILAeT HaABHralomuics B3ppie Coanna. OAHAKO M Takoe
pelerre coObITUR MMeeT CBOIKD LieHy: B IAPAAAEABHON BCEACHHOH CHAQ
SIACPHOTO B3AUMOAGHCTBHS BO3PACTET, YTO IPNUBEAET K B3PhiBY 3TOK I1a-
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PaAACABHOM BCeAeHHOM. Ho yuenblit paccyKazeT CACAYIOM obpasom:
B3PbIB AMLIb AACT BO3MOXXHOCTh STOMY SHITY «BHAYITUTbHCS >, YTO BHI3OBET
HOBbI boabinoit Bapbis. [lo cyTu, oH noHHMaeT, YTO CTaHET aKyLepoM,
TPHHUMAIOILIMM POABL HOBOH PaCIIMPAIOINEHCS BCEACHHOW.

Hayuno-¢ganrtactiueckuit poMaH A3UMOBa — OAMH M3 HEMHOTHX, TA€
HCIIOAB3YIOTCS ACHCTBYIOLUE JAKOHBL PUBUKH AAS «<PACKPYTKH> HCTO-
P O JKIAHOCTH, MHTPHIaX M CIIACEHNUM, A3UMOB OBbIA DPaB, IPeATIOAaras,
4TO MIMEHEHNE CHABI B3AHMOAEICTBMIL B HalHei BceaeHHOM HMeAO Obl Ka-
TacTpodruecKHe NOCACACTBI, YTO 3BE3ABI B HAIECH BceAeHHOM CTaAH Ol
TOpeTh Apue, a 3aTeM B30PBAANCDH Ob1, €CAH Obl SACPHOE B3IaHMOAEHICTBHE
YCHAMAOCD. ITO MOAHMMAET HEM3OEKHbI BONPOC: COFAACYIOTCS AM 3aKO-
HBI NIAPAAACABHBIX BCEACHHbIX ¢ HALIMMH 3aKOHaMK GU3HKH? A €CAH 3TO
TaK, TO YTO HEOOKOAMMO AAsL TOXO, YTOOBI IONMACTD B OAHY U3 HUX?

Yrobst coobpasuts, 0 YeM MAET pedb, IPEXAE BCErO HeOOXO0AHMO
[OHATH MPUPOAY TIPOCTPAHCTBEHHO-BPEMEHHBIX TYHHEAEH, OTPHLIATEAD-
HOMH IHEPrvM H, KOHEMHO, IPHPOAY 3aTAAOUHBIX OOBEKTOB, HA3BIBAEMbLX
YEPHBIMH ABIPAMH.

Yepnrie AbIpbI

B 1783 roay 6puranckuy acvposoM AxoH Mudeaa srnepsble 3aAaACA
BOTIPOCOM, UTO e MPOH30HMAET, €CAH 3BE3AQ YBEAHHTCS HACTOABKO,
4YTO €€ HE CMOXET «MOKHHYTb» Adxke cBeT. EMy ObIA0 H3BeCTHO, 4TO ¥
KDKAOTO OOBEKTA eCTh «CKOPOCTD YOeraHus», TO €CTh Ta CKOPOCTH, KO-
TOpast HeOOXOAKMA, HTOOB MPEOAOAETH IPABUTALIMOHHOE MPUTDKEHHE.
(Hanpumep, aan 3eman «ckopocts yberanns» cocrapaser 40 000 v/,
3TO Ta CKOPOCTD, KOTOPYIO AOAXKHA Pa3BHMTh PAKETa, YTOOH IPEOAOACT
AGICTBUE rpaBUTaLMK 3eMAL. )

Muueaa 3aMHTEPECOBAACS TEM, YTO XKE CAYYMTCA, €CAHM 3BE3AA CTAHeT
HACTOABKO MAaCCHBHOH, YTO €€ «CKOPOCTb yOeraHus» CPaBHAETCA CO
ckopocTeio cBeTa. Ee rpaBuTaing Gyaer HaCTOABKO HEUMOBEPHOM, YTO
HUYTO HE CMOXET OCBODOAMTBCS OT € CHABL IPUTSIKEHNUSA, AAKE CBET, a
MOTOMY CaM 00beKT OYACT K23aTbC HaDAIOARTEAI0 M3 BHEUIHErO MHpa
a6coAI0THO YepHbIM. O6HAPYMTD TaKOH 00BEKT B KOCMOCE B KAKOM-TO
CMBICAE HEBO3MOXKHO, NOCKOABKY OH HEBHAUM,

O «TemHbIx 3Be3pax>» MHYeAAQ HE BCIIOMUHAAM NOATOPA CTOAETHS.
Bonpoc crosa Benavia 8 1916 roay, koraa Kapa Hlsapumnaba, nemen-
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KHi{ QHIHK, paOOTABIIHIA HA APMIIO M HAXOAMBIIMICS TOTAQ H PYCCKOM |
QpOHTe, HaleA TOHHOE peleHNe ypapHeHH i JAHINTERHa AAS MACCHB-
HOM 3Be3AbL. Aaxe B Hamn AHM pertenue IlIBapiuinapAa M3BECTHO Kak
OAHO M3 MPOCTERIIMX, U3AMMHEHIIHX H TOYHBIX PpeUIeHA ypaBHEHHA
J¥ipurTera. JRHWTERH OBIA H3YMAEH, y3Has, uro lIBapummasay yaa- :
AOCh HANTH pellleHHe CAOXKHBIX TEH3OPHbIX YPABHEHHMH, IPAYACh OT ap- -
THAAEPHACKHX CHapAA0B. OH ObiA elite HOAbIIE YAMBACH, OGHAPYIKHB, YTO
pemenue Isapmurabaa uMeao cBou 0coOble CBOFCTBA.

Ha nepsbiit B3rasia, OHO ObLAO CTIPABEAAVIBO AAS TPABUTALIMH OOBIYHOM
3BE3AbI, U JMHINTEIH OBICTPO HCIOAB30BAA PeLieHHe AASL BBIYHCACHMS
rpasuTauuy COAHLIA M IPOBEPKH CBOMX PAHHKX PACYETOB, B KOTODBIX
soryckaa npubawkerus. OH BCo KM3Hb Obia 6aaroaapen HBapummabay
3a srto. Ho B cBoen BTOpPOH pa60Te HIBap]_IHIHAbA AOKQ3aA, 4TO O4YEHbD
MACCHBHYIO 3BE3AY OKPYXaeT BOOOpaxaeMas «Marudeckas cpepa,
00AAAQIOITAR CTPAHHBIMK CBOUCTBAMM. JTa «Maruueckas cepa» sB-
ASETCS KPHTHUECKOH TOUKOM, OTKYAQ YKe BePHYThCA Heab3sl. Aoboro
MPOHMKILErO CKBO3b 3TY «MarM4eCKy¥0 cpepy> HEMEAAEHHO 3aCOCAAD
Obl rpaBrTALIMeN B 3BE3AY M HUKTO Obl OOAbIIE HUKOTAA €70 He YBHAEA.
Aaxe cBeT ObIA Obl IOAHOCTBIO NIOTAOWIEH, €CAM Obl IPOLIEA CKBO3b ITY
cdepy. HIsapmuaba He 3HaA TOrO, YTO 33HOBO OTKPBIA «TEMHYIO 3B€3-
Ay>» Muueaa ¢ noMowp0 ypaBHeHHH JHHINTERHA.

3aTeM OH BbIYMCAMA PAAMYC FTOM «Marideckoy cdeprr» (Haspisae-
w1 paauycom [lBapininanaa). Aas o6bexra pasmepoM ¢ Hame Coantie
PasMYC «Maru4ecko# chepbl» PaBHAACA IPHMEPHO TPEM KHAOMETPAM.
(Ans 3emau pappyc UlBapuimabaa paBHsercs IpubAusUTEAbEO | CM.)
ITO 03HAYAAO, 470, ecAH COAHLIE OKaTh AO TPEX KHAOMETPOB, OHO Tipe-
BPATHAOCH ObI B «TEMHYIO 3BE3AY> H NOXHPAAO Dbl AI0bOH 0OBeKT, nepe-
CEKAIOIMEL KPUTHYECKYIO « TOUKY HEBO3BPALICHUS ».

OKCTIepUMEHTAABHBIM [yTeM AOKA3aTh CYIIECTBOBAHHE «MAarHye-
CKOM Cdephl>» He NPEACTABASAOCH BO3MOMKHDIM: KTO BOSHMETCA CKHMATD
Coaxrie? He cylmecTByeT HUKAKHX #3BECTHBIX HaM MEXaHM3MOB, CIOCOD-
HBIX CO3AATH TaKy:o paHTacTH4eCKYT0 3Be3AY. Ho ¢ Toukat spenns Teopun
3T0 OBIAO OAHOM KaTacTpodoil. XOTa 001as TEOPHA OTHOCHTEABHOCTH
SiHIITeMHA MOTAA IPHHeCTH OACCTAUINE PEIYABTAT], TAKEE, KAK MCKPHB-
ACHHE 3B€3AHOTO cBeTa BOKPYT COAHLIQ, HO 3Ta TEOPHA HE MMEA HHKAKO-
IO CMBICAR JIPH NPUOAIDKEHHH K «MAru9eckKoH cdepe>, rae rpapuTaums
BO3PacTaAa OeCcKOHEYHO.
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Toaranacxuit pusux Moranrec ApocTe Ao0kazaa HozxKe, ¥T0 pemenue
65120 eme 6oaee cymacmeauM. OH yTBepKARS, UTO, COFAACHO TEOPHH
OTHOCHTEABHOCTH, AyYH CBETA 3HAYMTEABHO UCKPUBASAMCE, TPHOAFDKA-
Acb K 06bexTy noaobuoro poaa. [lo cyrn, Ha paccrosnnu B 1,5 pasuyca
[1IBapruIvabAa Ay CBETA HAYMHAAM Y TELECTBOBATH IO OPOHTE BOKPYT
3Be3AbL. ApOCTe MOKa3aA, 4TO NCKPHBAEHNS BpeMeHH, OOHapyXeHHbIe
B 0Omel TEOPHH OTHOCHTEABHOCTH, IPHUMEHUTEABHO K TAKHM MACCUB-
HbIM 3BE3AAM ObIAM HAMROTO GOAbIIE, YeM Te, KOTOpsle OOHAPYXKIBaAa
CTIELMAABHAA TEOPHA OTHOCHTEABHOCTH. OH TakOKe yTBEPXKAAA, YTO €CAM
BbI IPHOAKIKAETECH K «MarH4eckoi cdepes, TO HabAIOAATEAD, HAXOAS -
DIMFICS AAA€KO OT BaC, PACCUMTaA OB, YTO BALIH YaChi HAYT BCE MEAAEHHEe
H MEAAEHHEE, M TaK AO TeX TOp, [IOKA OHH HE OCTAHOBHUAMCE Dbl BOBCE, B
MOMEHT, KOTAQ BBbE YAQPUTECh O caM 00bekT. ITo cyTH, HabaloaaTeas U3
BHEIHETO MHPa YBEPHUACS OBl B TOM, YTO BbI 33CTHIAH BO BPEMEHH B TOT
MOMEHT, KOTAQ AOCTHMIAM «MarH4eckoi cdeprr>. [T0CKOABKY CaMo BpeMs
OCTAHOBHMAOCH Dbl B 3TOF TOYKE, HEKOTOPbe PUINKA NOCHNTAAM, YTO
CyuleCTBOBaHMe TaKOrO CTPAHHOro 00beKTa B IPUPOAE HEBO3ZMOXHO.
Marematuk Tepmarn Befiab noasua ewe b6oAbiie Macaa B OroHs — OH
OTKPbIA, YTO €CAH MCCAEAOBATh MUP BHYTPH «MArluecKom cephi», TO,
BMAMMO, C ADPYIOH CTOPOHBI €€ HAXOANTCA APYrasi BCEAEHHas.

Bce 5To 3By4ar0 HacTOABKO $aHTACTHYHO, YTO Adxke DUHMITEHR
He Mor B aTo noseputh. Ha Kon¢epenunu B [lapixe B 1922 roay
MaremaTuk JKak Apamap cripocua J#HIITelHA, YTO Obl MPOU3ONIAQ,
eCAM OB 3Ta «CUHIYASPHOCTD> CYILIECTBOBAAA HA CAMOM AEA€, TO €CTh
eCAM Obl FPABUTALIMA CTAHOBHAACH 6ECKOHENHOI B NIpeACAAX PAAHYCA
Isapipnkiabaa. JAHMTEAH OTBETHA: «DTO CTAAO Obl HACTOAMIER KaTa-
cTpodoii AA Hatlieli TeopHy; OBIAO OB OYEHB CAOXKHO CKA3aTb & priori,
470 IIPOHU3OWIAOC Obl C PHIHIECKON TOUKY 3PEHHS, IOTOMY YTO POPMyAa
Ooablie He AelicTBOBaAa 6bl>. [ losaree DimurTedin HasBaa 5Ty npobae-
My «KaracTpooi Apamapa». Ho oH nocumnraa, yro Bcs 3Ta oAemyka
1O TIOBOAY «TeMHBIX 3Be3A» UMEET HCKAIOYHUTEAbHO YMO3PHTEABHDIH
Xapaktep. Bo-mepBhix, HUKTO HHKOrAQ HE BHAEA CTOAb IPHYYAAHBOTO
00DbeKTa, H BIIOAHE BO3MOXHO, UTO «TE€MHbIX 3B€3A> He CYLHeCTBYeT,
TO €CTb UX CYECTBOBAHIE HEBO3MOXHO ¢ PHIMIECKON TOYKH 3PEHHS.
Boaee T0ro, ecAu 661 KOMY-TO AOBEAOCH YIIACTh Ha OAHY U3 HUX, TO OH b
Pa30HACS HaCMEPTh. A MOCKOABKY HUKTO HUKOIAA HE CMOT Dbl IIPOATH
CKBO3b «MArudecKyio cdepy> (IOCKOAbKY BpeMs B 5TOT MOMEHT OCTa-
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HABAMBAOCD Obl), TO HUKTO HUKOIA2 HE CMOT bl BOWTHU U B 3TY Napa-
ACABHYIO BCCACHHYIO.

B 1920-€ roabt $pusHKu ObIAH 350POBO COMTHI C TOAKY B ITOM BONIPOCE.
Ho 8 1932 r. )Kopx Aemertp, oten| Teopyn Boabiioro Bsprisa, coepinna
3HAYHTEAbHBIA pophiB. OH AOKA3aA, UTO «MarMieckas cdepa» Obiaa Bo-
BCE He CHHI YAAPHOCTBIO, TAC IPABHTALIMA CTPEMMAACH K OeCKOHeYHOCTH;
3TO OBIAA IPOCTO MATEMATHYCCKAS UAAIO3HS, BbI3BAHHAS HEYAAUHBIM BSI-
6opom MaremaTieckoro obocnosatus. (Ecau Bribpars Apyroit nabop
KOOPAMHAT MAM NIEPEMEHHBIX AAA M3YYEHNA «<MArHueckon cephbi», T0
CHHI'YASPHOCTb MCYE3HET.)

Orraakusasce ot 51010, kocMoaor X. I Pobeprcon emme pas uayuna
MEepPBOHAYAABKEIE YTBEPKACHII APOCTe, 4TO BpeMA OCTAHABAMBAETCA Ha
TIOBEPXHOCTH «MarnyeckoH chepnr»>. OH obHapyxuA, YTD Bpems ocTa-
HaBAMBAETCA TOABKO C TOYKH 3PEHUS HAOAIOAATEAS, CACAALLIETO 3a TEM, KAK
PAKETa mepeceKaeT «Marnyeckylo cdepy>. C TOUKM e 3peHHA CaMON
PAKETH! [IOHAAOOUAACH ObI AOASL CEKYHABL, YTOODI IPABUTALIHA 3C0OCAA e
BHYTpPb «MarM4eckoi cepn». FlnpiMy cAOBaMu, KOPaOAb, mpomies it
K CBOEMY HECHACTbIO, CKBO3b MArHuecKyIo cdepy, pasduacs Ovl ipakiuye-
CKH MTHOBEHHO, HO CTOPOHHEMY HADAIOAATEAIO IIOKA3AA0CH Obl, UTO 3TOT
MPOLIECC 3AHSA THICSUH A€T.

DTO OBIAO BaXKHBIM OTKPHITHEM. JTO O3HAYAAO, 4TO «MATKHULCKOH
cdepbi» AOCTHHb MOXKHO, 3 TAXIKE TO, ¥TO He HYXHO Obla0 cOpachiBars ee
CO CYETOB KaK MaTeMaTHyeCkoe ypoAcTBo. HeobOxoauMo 65140 cepbesno
M3YYUTB BOMPOC, YTO K& MOTAOQ CAYYUTBCA C 0OBEMOM MPH IPOXOKAE-
HHU Yepe3 Maru4eckyio chepy. PM3MKH PaCCHMTAAH, HA YTO MOTAO OB
ObITH IOX0Xe NyTemecTBHe CKBO3b «Marudeckyio cdepy>. (Ceroans
«Margyeckyio cpepy» Ha3blBalOT <«FOPUIOHTOM COObITHI>. CAOBO
«[OPH30HT » 0003HAYAET CAMYIO ARAEKYIO TOUKY, KOTOPYIO Mbl MOXKEM
yBHAETb. B AJHHOM >Xe KOHTEKCTE OHO OTHOCUTCS K CAMOM AJAEKOM TOY-
K€, KOTOPO MOMET AOCTHYD CBET. PaaHyc 9TOro «ropnaonTa cobprrusi»
M HaabiBaeTCs paguycoM Lsapumuabaa.)

[Tpubarskasce B pakere K 4epHO¥M ABIPE, BBl Dbl YBHACAY CBET, 31XBa-
YUeHHbIH B IIA€H YEPHOH Abxpoﬁ MHAAMAPADBIL AET HA3aA, KOTAQ CaMa YepHas
AbIpa eflle TOABKO 06pa3osaaack. MIHbIMKM cAOBaMH, epeA BaMMHM rad3a-
MH Pa3BEPHYAACH Obl BCS HCTOPYA STON YePHO# ABIPL. [ Ipu mpubanke-
HUM TIPMAMBHBIE CHAbI Pa3OPBaAH Obl Ha YAaCTU ATOMBI, COCTABASIOLINE
Balle TEAQ, H B KOHIE KOHIUOB AQXKE CaMH AP ATOMOB HAIIOMMHAAM Obt
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criareTTH. I TyTeniecTsre 3a ropu3onT COOBITHI CTAAO Dbl Ty TeLIECTBIIEM
B OAHH KOHeIl, IOCKOABKY CMAQ TAXOTEHHs OBbIAA OBl HACTOABKO BEAMKA,
YTO BAC HEM3OEHKHO 32C0CAA0 Obi K CAMOMY LIEHTPY, Ia€ 651 Bbl pasOuAMCh
HacMepTh. QKalaBLIMCE 33 IPEAEAAMYU « TOPH3OHTA COOBITHI>, BEPHYTb-
cs Hazaa 610 651 yxxe HesoamoxHo, (UTo6b1 BBIO PaThCs M3-33 TOPH3OHTA
COOBITHA, NOHAAOOMAOCH GBI pa3BUTH CKOPOCT, DOABIITYIO, HeM CKOPOCTD
CBETA, YTO HEBO3MOXHO. )

B 1939 roay O¥Hmreitn Hanncaa paboTy, B KOTOPOH NOTMBITAACS
OCTIOPUTH CYMIECTBOBAHHE «TEMHBIX 3BE3A>, YTBEPXKAAS, YTO OHH He
MOTAR OBl 00Pa30BaThCA ecTecTBeHHbIM ImyTeM. OH HadaA € [IPEATOAO-
JKEHM, YTO 3BE3Ad OOPA3YeTCsA N3 KPYXKAWETOCH CKONAEHUS MBIAY, [a3a
U 3BE3AHBIX OOAOMKOB, BPAIAOILMXCS TI0 OKPYKHOCTU M [IOCTENEHHO
NPHTATMBAIOIMXCA APYT K APYTY DAArOAaps CHAE rpaBuTaLiy. 3aTeM OH
OKA3aA, YTO TAKOE CKOTACHHE KPY)KALIMXCS YACTHL HHKOIAA He CKOAAATT-
cupyeT A0 paamyca [lisapijumabaa, a HOTOMY HHKOTAQ He IIPEBPATHTCA B
4ePHYIO AbIPY. B Aydinem caydae 51a Bpamaronancsa Macca YacTHL AOCTHE-
Aa bbt Benrrannt B 1,5 paanyca Hisapimnapaa, a notomy obpasosanne
4EPHOM ABIPB! MPAKTHYECKH HEBO3MOXHO. (UTo6bI Mmepeceus mpeaea B
1,5 pagmyca IlBapunimabaa, npyitAoch Obl OTATE 3Ke Pa3BHTb CKOPOCTH
BblIllc CKOPOCTY CBeTa.) «(CHOBHHIM PE3YABTATOM AAHHOTO HCCAEAD-
BAaHUS SBAAETCA SCHOE NORHMAHHE TOTO, TOYEMY «CHHI'YAAPHOCTER
[Isapnmmnabaa> B PU3MUECKOT PEAALHOCTH HE CYMECTBYET», — IMCAA
IAHIITEHH.

Y Aprypa JAAMHITOHA TaKKe OBIAU CBOH [AYOOKUe COOOpasKeHHUS
HACYET YEPHBIX ABIP, OH BCIO KH3Hb COMHEBAACK B HX CYIIECTBOBAHHA.
OAHDKADL OH CKa3aa, YTO AOAKEH CYHIeCTBOBATD «3akon [ TpHpoARL, uTo-
6b1 He AQTb 3B€3A€ BECTH CeDsl CTOAD CTPAHHO».

[To npounn cyasbu, B Tom e roay Ax. Pobepr Onnenseinvep (xoto-
Dbl IO3AHEE CO3AAA aTOMHY10 6OMOY) M €ro CTyAeHT Xapraena CHanaep
AOKa32AM, YTO YEPHAA ABIPA ¥ B CAMOM A€AE M024d 0OPA30BATbCA, HO
HHbIM TYyTeM. BMecTo Toro 4ro6nl IpeAOAOKHTb, 4TO HepHaAs ABIPA
NOSABUAACH U3 BPAIAOIIETOCH CKOMACHHS JACTHL], OKAMAIOWIETOCS TIOA
BO3AEHCTBMEM CHA TPABMTALH, OHH B KQYECTBE TOYKH OTCYETA B3AAU
CTapyiO MAaCCHBHYIO 3Be3AY, KOTOPas COXIAA BCE CBOE SACPHOE TOTIAHBO
W BIPHIBACTCA BOBHYTPB ITOA ACHCTBHEM CHABI rpapuTanun. K npumepy,
YMUPAIOIAs 3Be3Aa MacCOH B 40 COAHEYHBIX MacC MOTAQ 051 H3PACX0AO-
BaTh AAEPROE TOMAMBO H CKAaThCA MOA AGACTBHEM CHABI I'DABHUTALMH AD
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paauyca [[Ipapummabaa B 130 kM; B 3TOM cAydYae OHA Ol HEM30EXHO
CKOAAATICHPOBaAA B depHyto Abipy. Onnesresimep 1 CHariaep mpeano-
AOXXHAH, YTO CYIIECTBOBAHUC YEPHBIX ABIP HE OPOCTO BOZMOXKHO, OHH
MOTAH OBL GBIT €CTECTBEHHON KOHEUHOM TOMKOM IBOAIOLIMH MUAAMAPAOB
YMUPAIOUMX B FAAAKTHKE 3BE3A-THIaHTOB. (Bo3MOXMHO, IMEHHO HAeA
B3PBIBA BOBHYTPb, Ipeasokennas 8 1939 roay OmnerreitMepom, Bcero
4epe3 HECKOABKO AT BAOXHOBHMAA €0 Ha CO3AAHHME MEXaHN3MA BHYTPEH-
HETro B3PbIBA, HCIIOAB3YIOLIETOCSA B ATOMHOM Gombe. )

Moct Jiinmrenna-Posena

X0Ts DMHIUTERH CYMTAA, UTO YEPHBIE ABIPbI — SBACHHE CAMINKOM HEBE-
POATHOE 1 B IPUPOAE CYUILECTBOBAT HE MO YT, [IO3AHEE, TAKOBA MPOHUS
© CYABOBI, OH fTOKA3aA, YTO OHH eMme HOAee NPUIYAAHBB], YeM KTO-AHO0 MOT
IPEATIOAOKHTD. JAHINTERH 0OBACHHA BO3MOXKHOCTD CYLIECTBOBAHMA
MPOCTPAHCTBEHHO-BPEMEHHEIX «[IOPTAAOB>» B HEAPAX YEPHBIX ABIP.
DuanKH Ha3bBAIOT STH IIOPTAALL YEPBOTOUMHAMH, ITOCKOABKY, TOAOOHO
4EPBIO, BIPBI3ALOIUIEMYCSL B 3EMAIO, OHHM CO3AAOT DOAEE KOPOTKMH AAbTED-
HaTHUBHDIT ITYTh MEXAY ABYMS TOUKAMH. JTH NOPTAAbI TAKOKe HA3bIBAKOT
HHOIAQ MOPTAAAMM MAM «BpaTaMH> B Apyrue u3Mepennd. Kak nx an
HA3OBH, KOTAA-HUOYAD OHM MOT'YT CTaTh CPEACTBOM [Ty TEILECTBUI MEKAY
PA3AMIHBIMM HAMEPEHUAMH, HO 3TO CAYYAH KpaHHHH.

TlepBoiM, KTO HOMYASPU3OBAA MACIO IOPTAAOB, CTaA Hapabs Aoaskcos,
KOTOPbIE IHCAA N10A NIceBAOHUMOM Abtonc Kapposa. B «Aance B
3azepkasbe» OH MPEACTABMA MOPTaA B RHUAE 3€PKaAd, KOTOPOE COBAH-
HAA0 mpuropoa Oxcdopaa u Crpany Yyaec. Tlockoasky Aoaxcod Obia
MaTeMaTHKOM U rpenoaasaa B Oxcdopae, emy Ob1a0 H3BECTHO 06 3TUX
MHOFOCBA3HBIX MPOCTpaHCTBax. I [o onpeaeaeHuio, MHOTOCBSA3HOE TTPO-
CTPAaHCTBO TAaKOBO, YTO AACCO B HEM HEAb3S CTAHYTb AC Pa3MEPOB TOUKH.
OOBIMEO AIDOYIO NETAI0 MOXHO HE30 BCAKOTO TPYAA CTAHYTD B TOUKY. Ho
€CAM Mbl PACCMOTPHM, HANIpHMep, ITOHYMK, BOKPYT KOTOPOr0 HAMOTAHO
AACCO, TO YBUAMM, YTO AACCO OYAeT CTATMBarh 3TOT MOHYMK. Koraa mpi
HaYHEM MEAACHHO 3aTATUBATh NETAIO, TO YBHAMM, UTO €€ HeAb3s CKATb AC
pasMEPOB TOUKH; B AYYILEM CAYYae, €€ MOXHO CTSHYTb AO OKPYXXHOCTH
CKATOrO NOHYMKA, TO €CTh AO OKPY>KHOCTH < ABIPKH .

MareMaTHKH HACADKAIAMCH TeM (PAKTOM, YTO MM YAAAOCH OOHapy-
JKHTP 00BEKT, KOTOpbIH ObIA COBEPINEHHO HeCHIOAE3EH IPH OIHCAHMM



IopTtasm B ApyTHE N3MEPEHHS N Y TEIIECTBHE BO BpeMekHn 139

npocTpadcTBa. Ho B 1935 roay SiHinresn u ero cryaent Haran Posen
MIPEACTABHAH QUIHIECKOMY MUPY TEOpPHIO nopTasoB. OBH NonbITa-
AVICb MCTIOAB30BATh peleHne NpoOAeMbl YePHOM ABIPBL KAK MOAEAD AAS
3AeMeHTApHBIX YacTHL. CaMoMy JHHIITEHHY HUKOTAA He HPABHAACH
BOCXOASILAS KO BpeMeHaM HbI0TOHA Teopus, 4TO rpaBuTALMA YaCTHI{bI
CTPeMMICA K OeCKOHEYHOCTH mpH NPHOAVDKeHHH K Helt. DRHUITENH Cuu-
TaA, 9T0 3Ta CUHTYASPHOCTb AOAKH2 OBITH HCKODEHeHa, MOTOMY 4TO B HeH
HET HUKAKOIO CMBICAQ.

Y SvuiteiHa u Po3eda rossuaach OPMIHHAABHAS MACSA IPEACTABUTD
9AeKTPOH (KOTOPBI 0OBIMHO CYMTAACS KPOWKEHHOM TOUKOW, He UMEIoNek
CTPYKTYPbL) KaK 4epHYI0 ABIPY. TaKHM 06pa3om, MOXHO GBAC HCIIOAB3O-
BaTh OONIYIO TEOPHIO OTHOCHTEABHOCTH AASL OO'BSICHEHHS 3arap0K KBaH-
TOBOTrO MUpa B 00beauHeHHO# Teopuu noast. (JHH HayaAK ¢ pelueHus
AASL CTAHAAPTHOH 9€PHOM ABIPbL, KOTOPAs HATOMMHAET GOADBILYIO Bady C
AAVIHHBIM FOPABILIKOM. 3aTeM OHH OTPE3aAH «TOPABILIKO> H COEAVHHAH
€ro C ewe OAHMM YaCTHBIM pelleHNueM ypaBHeHuﬁ AASL YEPHOM ABIPBI,
TO eCTb C BAa30H, KOTOpas Oblaa nepeBepHyTa BBEPX AHOM. [10 MHEHHIO
JfHTENAHA, 3Ta (PHIYAANBas, HO YPAaBHOBEIIEHHas KOHPHIYpauns
65112 651 CBOOOAHA OT CMHI'YASIPHOCTH B IIPOHCXOKAGHHH YE€PHOM ABIPBI
¥ MOTA2 OBI AGHICTBOBATH Kak IAEKTPOH.

K necyacTsio, maes DiHurrefiHa 0 APEACTABACHUH AeKTPOHA B xaue-
CTBE YePHOM ABIPEI IPOBaAMAach. Ho ceroass kocmoaoru npeanoaararor,
YTO MOCT DHHIITEAHA-P038Ha MOXKET CAYXKHUTD «BPATAMU » MEXKAY ABYMA
BCeACHHBIMH. Mbl MOXKeM CBOOOAHO mepeaBHraThcs o BeeaeHno Ao
Tex IOp, NOKA CAYHYAMHO He YIIAAEM B YePHYIO ABIPY, TAC HAC HEMEAAEHHO
TPOTALGUT CKBO3b [IOPTAA M Mbl [OSBUMCSL Ha APYTOit cTopoHe (pofias
CKBO3b «Beayio» AbIpY).

Aasg SDunmTenHa anboe pellieHie er0 YPABHEHHH, €CAH OHO HauH-~
HAaAOCH C PHM3UYECKU BEPOATHOM TOYKH OTCYETA, AOAKHO OBIAO COOT-
HOCUTBCA C PU3HYECKH BepOATHBIM 0ObekToM. Ho oH He Decrioxonacs
O TOM, KTO CBAAMTCSA B YEPHYIO ABIPY H [TOMAACT B TAPAAACABHYIO BCE-
AerHy10. [ Ipransrbie ciabl beckoHEUHO BO3POCAH ObI B LIeHTPe, H I'pa-
BUTALIMOHHOE [10A€ HEMEAASHHO PA30PBAAO Obl Ha YACTH ATOMbI AXDOTO
06beXTa, KOTOPbI MMEA HECHACThE CBAAMTBCA B 4EpHYIO AbpY. (Moct
SiinmTertda-Po3eHa ACHCTBUTEABHO OTKPHIBACTCA 32 AOAH CEKYHABI, HO
OH 3aKPHIBRETCA HACTOABKO DBICTPO, 4TO HHM OAMH OOBEKT He CMOXeT
TIPOMTH €rO C TaKO¥ CKOPOCTHEO, 4TO6b AOCTHYb APYTOQt cTOpoHbL) 1o
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MHEHHI0 DAHBITEAHA, XOTA CYILECTBOBAHHE MOPTAAOB K BO3MOXKHO, XKH-
BOE CYILECTBO HUKOTAZ HE CMOXET MPOIATH CKBO3b KAKOM-AMOO U3 HUX A

p3CCKa33Tb O CBOMX NEPEXUBAHNAX BO BPCMA 3TOrO NyTEWECTBHA.

Moct Dismrenina-Posena. B nentpe ueproi AbIph HAXOAUTCA «TOPABIIIKO»,
KOTOpOEe COEAMHAETCA C IIPOCTPAHCTBOM-BPEMEHEM ADYTON BCEAEHHOM
HAH ApyTOH TOUKOi B Haulck Bceaennon. Xora myTetmectene cxBo3b
CTALIMOHAPHYIO YePHYIO ABIPY KMEAQ bt gaTAAbHBIE TOCACACTBHA,
BPAUAIOIHECH YePHbIE AMPH 0DAAAAIT KOABLICOOPA3HO CHHIyASPHOCTHIO,
KOTOPast HO3BOAUAQ Obl MPOMATH CKBOIb KOABLO ¥ MOCT JAHIUTeHHA-Posena,
XOTA 3TO HAXOAMTCA €lLe HA CTAAMH [PCATIOAOKEHHA,
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Bpamarommuecs yepHbIe AbIPDI

OaHako B 1963 ToAy BIrasia Ha BelM CTaA MEHATBCS, KOXA2 MATEMATHK
u3 Hosori 3eaananu Poit Kepp Hamea ToyHOe pelienne ypaBHeHu#
JMHILTERHA, OMUCHIBAIOLIEE, BO3MOXHO, Hanboaee PCRAMCTHYHO YMHU-
PRIOILYIO 3B€3AY, BPALIAOIIYIOCSE YePHYIO AblpY. F3-3a coxpanenus kuHe-
THYECKOTO MIMIIYAbCA, KOTAQ 3BE3AA KOAAANCHPYET FI0A ACHICTBHEM CHABI
[paB1TaLMK, OHA HAYMHAET BPAILATLCA elle ObicTpee. (I10 Ta Ke ApHYm-
Ha, [0 KOTOPO# BPAAIOIMKE s FAAAKTHKH BHITASIAST NOACOHO (Atorepam,
1 HMEHHO IT09TOMY QUI'YPUCTBL BPALAIOTCA OBICTpee, KOTAQ TIPHKIMAIOT
pykH K Tey.) Bpamawmascs 3se3pa moraa 6bt Baopsarbcs, 06pasosas
KOABLIO HEUTPOHOB, KOTOPOE OCTAAOChH ObL YCTOAYMBEIM H3-33 OOABLIOMN
uempoﬁexmoﬁ CHABI, TOAKQIOWEN X « HAPYXKY » K Y PaBHOBEIIMBAIOIEH
ACHICTBME CHAB IPaBUTAlKH. Takas depHas Ablpa 00A2AAAQ ObI YAHBH-
TEAbHBIM CBOMCTBOM: €CAM OBl BbI yHIaAM B KEPPOBCKYH0 Y€PHYIO ABPY;
TO BbI Ot He pazbuaucek HacMepTh. Hao60poT, Bac 66t NpOTsHYAO CKBO3E
MOCT JAHIITeNHA-Po3eHa B napaaaeAbHyIo BCeaeHHY0. «[Ipoxoanmb
CKBO3b 3TO BOAIIEOHOE KOABLIO H — IIPECTO! - - ThI B COBEPIIIEHHO HHOM
BCEASHHOM, FAE PAAMYC M MACCa OTPULIATEABHBL!» — O0paIasch K KOAAe-
re, BOCKAMKHYA Kepp, 0ORapykHBOIMI 3TO pemeHue.

Wubimu cAoBaMH, onipaBa 3cpKaa AAuch OblAa OX0XA HA Bpa-
watouieecs koabio Keppa. Ho aro6oe nytewecteue cksoss Kepporo
KOABLIO §b1A0 Obl TTyTewecTsHeM be3 BoaBpara. Ecau Ovt BB nepecekan
«[OPM3OHT CODOBITHIT>, OKpYIKAIOUIHI KoAbIO Keppa, rpasuranis Obiaa
bl HE HACTOADKO CHAbHA, YTOODBI Pa3AABHUTH BAC, HO e¢ OyAeT BOAHe
AOCTATOYHO, 9T00B! IOMEIATh BAM BEPHYThCS K3-32 «TOPHIOHTA COOBI-
Tuit>. (B qeprost aipe Keppa, no cyTs, ecrb ABa rOpM30HT2 COOBITHH,
HexoTOpblE CYMTAIOT, YTO AASL OOPATHOTO My TeLIeCTBHs MOXET MOHAAQ-
duTbCs BTOpoe koAbLio Keppa, coeaunsioLiee apasseAbHYI0 BCEACHHYIO
¢ samei.) B kakoM-To cMBICAe uepHyo Abipy Keppa MOxHO cpaBHUTD C
audrom B Hebockpebe. Audr npeacTaBaser moct JinmrenHa-Posena,
KOTOPbIH COCAHRACT Pa3AMYRbIE ITAKH, TOABKO KAXKABIH 3TAX ~— 3TO
oTaeasHas Beeaerras. [To cyry, B 3ToM Hebackpehe OGeckoHeUHOE KO-
AMHECTBO 3TAXEH, M KKABIA M3 HUX OTAHYAETCA OT APYTHX. Ho audT
HHKOTAQ HE CMOXKET yeXaTb BHH3. B HeM eCTh TOABKO KHOIKA «BBEpX».
Yexas c Bawero 3Taxa-BceAeHHON, BePHY ThCA Ha3aA Bbl Y2Ke He CMOXKETE,
TIOCKOAbKY MePeceUeTe « FOPUBOHT COOBITHH >,
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Muenus $u3HKoB MO NOBOAY TOTO, HACKOABKO YCTOHYHBO KOAbHOf
Keppa, pasaeanarics. COrAaCHO HEKOTOPBIM PACUeTaM, eCAH TOTIBITATHCS
MPOATH CKBO3b KOABLIO, TO CAMO IIPHCYTCTBHE YEAOBEKA ACCTAOHAUIUPY-
eT YePHYIO ABIPY U HPOXOA 3aKpoeTcs. Hanprimep, ecaut 61 Ay cBeTa ymaa
B uepHy10 APy Keppa, OH 6bt NPUCOEAMHHUA K Cebe HeBEPOSTHOE KOAH-
Y€CTBO SHEPTHH, TTAAast K LEHTPY, M BPUOOpeA roayboe cmenlenye — 1o
eCThb €ro YacTOTa M 9HeprHs BO3pocan 6br [lpyu npubarkermny K «ro-
PUBOHTY COOBITHI> OH yXe OyaeT 064aaaTh CTOAb GOABIION IHEPTHEH,
410 YObeT AYOOOT0, KTO MONBITAETCA TPOATH CKBO3b MOCT JPHIITENHHA-
Poseba. Kpome Toro, Ayd co3aaeT cBoe COOCTBEHHOE IPaBUTAIIHOHHOE
TIOA€, KOTOPOE BCTYNUAO 651 BO BaauMoaeMcTBIe C NepBOHAYAAbHON
YepHOA AbIPOH, 1TO, BOIMOXKHO, CTAO Obl IPHYUNOI 3AKPHITUSL [P OXOAQ.

HnbiMp cAOBaMY, B TO Bpemst, Kak OAHM (U3MKH CYHTRIOT, YTO HepHast
abipa Keppa — camast peaAuCTiuHas ¥3 BCeX YePHBIX ABIP H ACHCTBH-
TEABHO MOXET KOHTaKTUPOBATh C NAPAAAEALHBIMH BCEACHHBIMH, OCTa-
€TCSt HEBBIACHEHHBIM, HACKOABKO 0€30T1acHO OyAeT MpoxOXAeHUe Yepe3
STOT MOCT, & TAKXKE TO, HACKOABKO YCTOHYHB OYAET IPOXOA.

HabAropeHHe 32 YepHBIMH ABIPaMH

V13-3a cTpaHHBIX CBOMCTR YePHDIX ABIP X CyllecTBOBaHMe eme B 1990-e
TOABL CIMTAAOCH HayYHOM ¢aHTacTHKOH. «Ecan ob1 10 aeT Ha3aa BaM
AOBEAOCH OOHAPYIKUTb 00BEKT, KOTOPBLH BbI IOCIUTAAH Obl YUEPHOM Abl-
POl B LIEHTpPe [AAAKTHKH, TO MTOAOBHHA YHE€HOTO MUPA PEITHAR Obl, UTO
Bbl HEMHOXKO COpEeHAMAW», — 3aMeTHA acTpoHOM Ayraac Puycroyn
u3 Muamrauckoro ynusepcureta B 1998 roay. C tex nop actponomsi
OOHAPYXKHAH B OTKPHITOM KOCMOCE HECKOABKO COT YEePHBIX AbIP TIPH I10-
MOIIM KOCMUIeckoro Teaeckona Xab6aa, Koomuyeckon PEHTTEHOBCKOH
obceppatopun «Hauapa» (mmepmomeﬁ PEHTreHOBCKOE U3AYUEHHeE
MOMIHBIX 3BE3AHBIX M FAAIKTHYECKNX HCTOYHHKOB), @ TAKKE PaAyo-
reaeckorioM B Hpio-Mexniko — «QOuenp 60abInoi pemeTkon» (Very
Large Array — VLA), cocrostuieii u3 cepuu MomHbIx anTeHH. Muorue
aCTPOHOMbI CHMTAK)T, YTO, TIO CYTH, B LIEHTPEe HOABIIMHCTBA KOCMHYECKHX
FAAIKTHK (KOTopre HMEIOT YTOAIILEHHE, HAK 6AA0K, B LEHTpPe CBOMX AMC-
KOB) HAXOASITCS YEPHBIE ABIPbI.

Kak u 11peaBrAeAOCH, BCe 00HAPYKEHHBIE B KOCMOCE YePHBIE ABIPHI
CTPEMHTEABHO BpAlJAIOTCS; HEKOTOPbIE BPAIMAIOTCA CO CKOPOCThIO OKO-
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0 1,6 MAH KM/ 4, KaK OBLAO BBIMMCAEHO NIPH IIOMOUTH KOCMHYECKOTO TeAe-
cxona Xa66aa. B camoM nentpe MoxkHO HabAIOAATD MAOCKOE OKPYTAOE
SIAPO, Pa3Mephl KOTOPOTO 324aCTYI0 COCTABASIOT OKOAO CBETOBOTO ['OAA B
nonepeuHuke. BRyTpH 3TOro fapa HaXOAMTCA TOPM3OHT COOBITHA K camMa
4epHas AbIpa.

ITockoAbKy YepHbie ABPbL HEBUAHMBI, AASL X ODHAPYIKEHHs acTpo-
HOMBI BBIHY)KAEHbE [I0AB30BATBCSH METOAAMH HENPAMOTO HabAroAeHns,
Ha ¢oTorpaduax OHH NHITAIOTCS HAHTH «aKKPELIHOHHBIA AHCK>» Bpa-
DIAIOIIETOCA a3a, OKPYXKA0IWEro yepHylo Abpy. CeroaHa acTpoHOMbI
cODPAAU KOAACKLMIO TIPEKPACHHX GOTOrpaduit aKKPEUHOHHBIX AHCKOB,
(Taxwe AuCKH OBHApYIKeHbI [OYTH Be3Ae Y HAMGOAEE CTPEMHTEABHO Bpa-
AOWMXCR 00BEXTOB BO BeeaeHRoM. Aaxe y Hauero CoaHua HapepHsxa
OBIA TAKOM AMCK, KOTAA OHO BO3HHMKAO 4,5 MAPA AET Ha3aa, HO OH CKOHAEH-
CHpOBaAcs, 00pa3oBas maaneThl. [ IpuynHO¥ 0OpasoBaHms TAKHX ACKOB
ABASETCA TO, YTO OHU MPEACTABASIOT COCTOAHHE HAMMEHbLIEH JHEPIUM
AAR TAKMX CTPEMHTEABHO BpaLtalouuxcs 06sexros.) I lpumenss akoun
ABHWKeHHs HbloTOHa, aCTPOHOMbBI MOTYT BBIMHCAATE MACCY LIEHTPAABHO-
Io 00beKTa, 3HAS CKOPOCTH 3BE3A, BPALIAIOIMXCs BOKPYT Hero. Ecan Mac-
Ca LIEHTPAABHOI'O OOBEKT HACTOABKO BEAMKR, HTO CKOPOCTb « yberaHus»
AAR ITOTO OOBEKTA PABAAETCA CKOPOCTH CBETa, TO AAXKEe CaM CBET He MO-
MKET «yOeXKaTb>, IPEAOCTABASA TEM CAMBIM KOCBEHHOE AOKA3aTEAbCTBO
CYLIECTBOBAHUA Y€PHOH ABIPDL.

«JOpH30HT COOBITHIT» HAXOAUTCS B CAMOM LICHTPE AKKPELHOHHOTO
AMCKa (K COKAAGHHIO, OH CAVTIKOM MaA, YTOGH 3aMETHTD €0 NPH IOMO-
M cOBpeMeHHbIX pubopoB. AcTporom Pyapro Meauna yTsepxkaaer,
4TO 3ACHATH HA NAEHKY «TOPU3OHT COOBITHE» AASl HAYKU O YEPHBIX Abl-
pax — Bce pasHo wro Haittu Caavoit [paaas ). He Becs ras, apuraiommitcs
I10 HANIPABAEHUIO K YEPHOM ABIPE, IIPOXOAMT «TOPH3OHT COOBITH».
JacTh ero NPOXOAUT MAMO «TOPHU30HTA COOBITHI» H C OTPOMHOM CKO-
POCTbIO BEIOPaCHIBAETCS B KOCMOC, 00pasys ABe AAMHHbIE TA30BbIe CTPYH,
M3BEPraloIIUECs U3 IKHOTO M CeBEPHOTO TTOAIOCOB YePHOM AbIPhL JTO
AEAQET YEPHYIO ABIPY NIOXOXEN Ha BEPTAIIUICH BOAYOK. (l_[quMHa, noe
KOTOPOM CTPYH Ia3a U3BEPraloTCs UMEHHO TakMM 0OPa3oM, BOIMOXKHO,
COCTOMT B TOM, YTO AMHHMY MATHUTHOTO MOAS KOAAAMCHPYIOLIEH 38€3Ab,
[10 Mepe TOrO KaK [T0A€ CTAROBUICA BCe §OAee HAMPKEHHDIM, KOHIIEH-
TPHPYIOTCA Ha CeBEPHbIM M IKHAIM noatocamH. [ fo Mepe Toro kak 3pes-
A4 NMPOAOAXKAET CKMUMATBCS, TH MAarHUTHbIE AMHHN KOHAEHCHDPYIOTCS B
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ABA ITyUKa, HCXOASIME H3 CeBEPHOTO M KKHOIO ToAlocoB. Koraa vonu-
3MPOBAHHbIE YACTHIIH] [1IZAAOT B KOAAAICHPYIOLLYIO 3BE3AY, OHH CACAYIOT !
[10 CHAOBBIM AMHHSM U U3BEPralOTCS KAK CTPYH YePe3 MATHMTHbIE MOAS
JOXHOFO M CEBEPHOTO TIOACOB. )

[Toka oGHapyxeHo ABa TMNa YepHRIX AkIp. [lepBbut THI — YepHbie
AbIPBI 3Be3AHBIX MaciTados, [Tpu 06pasoBaHum Takux AbIp FpaByTaLins
pa3pyllaeT yYMUPAOWYIo 3Be3AY K Ta B3PhIBAETCA BOBHYTPh. lepHbie
ABIPBI BTOPOTO THITa OOHAPYXKMTb HAMBOTO Aer4e, Y HUX raAaKTHYeCKHe
MCITA0bi, OHH TAATCA B CAMOM LIEHTPE OPOMHBIX [AAAKTHK ¥ KBA32pOB,
M MX MACCa COCTABASIET OT MHAAHOHOB AG MHAAHPAOB COAHEYHBIX MACC.

HeaaBHO OBIAC OKOHHATEABHO YCTAHOBAEHO CYIECTBOBAHHeE vep-
HOH ABIPBI B HieHTpe Hamed [arakTuxn Maeunnit [Ty, K necuacsio,
NblAEBbIe 00AAKA 3AKPBIBAIOT OT HAC LIEHTP [AAAKTHKY; €CAM OBl He OHHY,
TO KDKAYHO HOYD € 3eMaM Mbl Ob1 HAOAIOAGAM OTPOMHBIH OTHEHHBIH 1ap
B co3pe3any Crpeasiia. Ecan 6p1 He Ob1A0 3TOF 1blaM, TO LUEHTP Hamel
Taaakrixu Maeynnia [Ty s HapepHsika 3arMua 661 AyHy 1 6b1A ObI cambiM
ApKMM 00BeKTOM HOYHOrO Heba. B camoMm LeHTpe 3TOro raAakTH4eckoro
AAPA HAXOAHMTCA YePHas AbIPa MAaCCOH IMPHMEPHO B 2,5 MAH COAHEIHBIX
Macc. 4TO KacaeTcs ee paanyca, T0 OH cocTaBasieT okoao 0,1 paanyca
opbutht Mepxypus. [lo rasaktnyeckuM MepKkaM 370 He caMas MACCHB-
Hasd YepHas ABIPA; B KBA3aPAX MOTYT OBITh YEPHBIE AbIPHL B HECKOABKO
MUMAAHAPAOB COAHEUHDBIX MacC. JepHas AbIpa Ha HameM «3aAHeM ABOPE>
B HaCTOAW[Ee BPEeMS AOBOABHO CTATHYHA.

Caeaytontas mo HAM3OCTH K HAM [AAAKTHYECKAS YePHAS AbIPa HAXO-
AMTCS B L{IEHTPE FAAAKTHKY AHADOMEABE, CAMOF OAM3KOM K 3eMAe raaak-
THUKH. JTa 4epHas Appa cocTaBafgeT 30 MHAAMOHOB COAHEYHBIX MACC, A
ee paanyc HIsapummabaa — 0k0A0 96 MaH km. (B uentpe rasakruky
AHApOMEAB! HAXOAATCA, 110 MeHbIIEH Mepe, ABa MACCUBHBIX 0OBeKTa,
BHAMMO MPEACTABASIOIIHE COOOM OCTATKA MPEXKHEH FAAAKTUKY, TIOTAO-
HIEHHOH FaAdKTHKOH AHAPOMEAB! MUAAMAPAB! AeT Hasaa, Ecau [anaktuxa
Maeunbiit [TyTh B KOHUE KOHIIOB Yepe3 MMAAHAPABI AT CTOAKHETCA C
TAAAKTHKON AHAPOMEABL, YTO TIPEACTABASETCS BEChbMa BEPOSTHbIM, TO,
BO3MOXKHO, Hala [AAaKTHKA 3aKOHUMT CBOH «XKM3HEHHbIA» [TyTh B <«Ke-
AYAKE> TAAAKTHKM AHADOMEABL)

OARO#M M3 CaMbIX BOCXHTHTEABHBIX GOTOrpa¢ui raAaKTHIECKOM
4epHON ABIPHI siBAsieTCA oTorpadua rasakTnku NGC 4261, caeaannas
TIPH NOMOIIM KOCMBYecKoro Teaeckond Xatdaa. Ha npexxuwx dororpa-



IlopTaas B Apyrue H3MepeHHA W MyTemecTBHe BO Bpemenn 145

$HAX ITON FAAAKTHKH, TOAYHEHHBIX FIPH IIOMOIM PAAHOTEAECKONA, ACHO
BUAHO, KAK ABE CTPYH rPAlMO3HO U3BEPTAIOTCA H3 CEBEPHOTO H I0XHOTO
[IOAIOCOB FAAAKTHKH, HO HUKTO He 3HaA, 4TO TIPHBOAHT 3TOT MEXAHHM3M
B AcHcTBUe. Teaeckon Xab0aa cpoTorpadprpoBas CaMBif LIEHTP 3TOM
FAAQKTHKH, TIPOAEMOHCTPHPOBAB HaM NPEKPACHO Pa3AHYHMBIN AHMCK
pasmepom 0koA0 400 cBeTOBHIX AeT B onepeunHke. B camom ero uentpe
HAXOAMFCA KPOIIEYHAS TOYKA, COACPIKAIIAs B cefe aKKPEIIMOHHDIN AMCK
pasMepoM OKOAO CBETOBOTO FOA2 B AHaMeTpe. lepHast Abipa B ero LIeHTpe,
KOTOPYIO HeAb3s HabAIOAATb PH NOMon Teaeckorna Xabbaa, secur npu-
0AM3UTEABHO 1,2 MAPA COAHEUHBIX MACC.

[araxTHyeCKHe YepHbIE AbiphY, IOAOOHDIE 3TOM, TAK IHEPreTHe-
CKI MOLIHBL, YTO MOT'YT NIOTAOIIATE Lieabie 3Be3abl. B 2004 r. HACA n
Esponerickoe Kocvuieckoe AreHTCTBO 3asBHAH, YTO CTAAM CBHAETEAR-
MH TOTO, KaK OTPOMHAas YePHaA ABIP2 B AAAEKOH FAAAKTHKE OAHHM MaXOM
«TIPOTAOTHAR>» 3Be3Ay. KocMuyeckas peHTreHoBcKas obcepparopus
«1anapa» u eBponeftckhit coyTHuk «XMM-HeiotoH> HabAt0A2AN
OAHO H TO e COOBITHE: BCITBILIKY PEHITEHOBCKHX AyYeH, MCITyCKAeMyIo
raaaxtnkost RXJ1242-11, 310 roBOpHAO O TOM, YTO YepPHAS ABIPA B 1leH-
Tpe rAAAKTHUKM THOTAOTHAZ 3Be3Ay. Macca 9Toft YepHOWM AbIpH OLleHHBa-
erca B 100 MMAAMOBOB coaHeuHbIX MacC. Pacyern nmokasaAH, 4To, KOraa
3BE3AA IOAXOAUT OMACHO OAMBKO K «TOPH3OHTY CODBITHI», HEBEPOSIT-
Has CUAQ TPABUTALUU AePOPMHUPYET K PACTATUBALT 3BE3AY HACTOABKO,
4YTO Ta Pa3pbiBaeTCs HA YACTH, UCITYCKAS OOHAPYKUBAIOIIYIO €€ BCNbIIKY
PEHTTEHOBCKHX AyYei. « ITY 3BE3AY PaCTAHYAO DOABIIE, YeM AOIYCKaA
npeaea ee npowHocTh. HecwacTHas 3Be3sa npocTo 3abpeaa ke B Te
OKPECTHOCTH>», — 3aMeTHAa actpoHoM Credann KomMocca M3 HHCTHTY-
1a Makca Iaanka B Tapxunre (Tepmanus).

({axT CymecTBOBAHMS YEPHBIX ABIP TOMOT PEIIMTH MacCy AABHHX
3arapok. Hanpumep, rasaktuka M87 Bcerpa ObIAa AAS aCTPOHOMOB AM-
KOBHHOM, ITOCKOABKY BbITASACAA KAK MACCUBHbIH AP U3 3BE3A, M3 KOTO-
POTO BbIFAABIBAA CTPaHHBIA «XBOCT». IT0CKOABKY 3TOT map Hcimyckaa
CHABHOE M3AYYeHME, B KAKOH-TO MOMEHT aCTPOHOMBI NOCYHTAAH, YTO
3TO MPeACTaBAseT cOO0M cTpyio anTHBemecTsa. Ho ceroams actponoMu
00HAPY)XMAY, YTO CYLIeCTBOBAHUE XBOCTA OOYCAOBACHO OrPOMHON Yep-
HOM ABIPOH, MACCOH, BO3MOXHO, 3 MHAAH2PAQ COAHEYHbIX MacC. A 3TOT
CTPAaHHbIA XBOCT CETOAHA CYUTAeTCA FUFRHTCKOM CTPYeH TIAa3MbY, He
YCTPEMAEHHON BHYTPb FAAAKTHKH, 2 BLIACTAIOIIEH U3 Hee.
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OaAHoO U3 Hanboaee BNEYATASIONIMX OTKPHITHH B OOAACTH YepHbIX
ABID TIPOM3OWIAO B TOT MOMEHT, KOTA2 KOCMHYeCKas peHTreHoBCKas |
obcepparopus «Hanapa» CKBO3b HeOOABIIOK MPOPHIB B HBIAEBBIX OO-
A3KaX CMOTAQ YBHAETD OTKDBITHUA KOCMOC M HADAIOAATH TaM CKONAEHHE
YePHBIX ABIP Ha pannlie BUAMMOF Bceaennoit. Briao 3adpukcupopano
600 wepusix apip. Mlcxopa 13 aroro HabAtoaeHNS, ACTPOHOMbI NIPEAIO-
AQralT, 4T Ha HeOe cyuecTByer, 10 MeHbled Mepe, 300 MHAAUOHOB
YEPHBIX ABIP.

Tamma-6apcrepsi

BoapacT yroMAHYTHIX Bhliiie YEPHBIX ABP COCTABAALT, BOSMOMKHO, MUA-
AHApABI AeT. Ho ceroans acrpoHOMaM MpPeAOCTaBAAETCS peAkasi BO3-
MOXHOCTb HaOAIOAATb COOCTBEHHBIMMU TAQ3AMH, KAK 0DPa3yIoTCA YepHble
AbIpbL HeKoTOpbIMHU U3 HUX, TOX0XKE, ABARIOTCA 3araA09HbIE HCTOYHUKM
BCIAECKOB FaMMa-H3AyYeHHs, HCITycKalonue boAbllie BCeTo 9HEPriy BO
et Beeaennoi. o koanuecTBy BoibpacbizaemMort 3Hepruu OHH yCTyTIa-
IOT TOABKO MHT@HCUBHOCTH BoAbioro Bapsisa.

Y 3THX MCTOYHMKOB TaMMa-BCTIAECKOB OY€Hb MHTEPECHASA HCTO-
pHA, YXOASIAs BO BpeMeHa XOAOAHOM BoiHbL B konne 1960-x roaos
Coeaunentbie Ilrars BeceMa obecriokouna ToT $akT, yro Coserckuit
Co103 ¥AM KaKas-AMOO APYTAs ACPYKaBa B 0OXOA CYIECTBYIOIMX COTAQ-
WeHUHA MOTYT TAHKO B3OPBATh AAEPHYIO OOMOY Ha MYCTHIHHOM Y4acTKe
3emMau nam paxe Ha AyHe. [Toaromy Coeannenrnie LITarh 3armycTran
COyTHHK «Beaa», crieimaasHO NpeAHa3HaYeHHDIA AA OTCASKMBAHHSA
«SIA€PHBIX BCMBIIEK >, HAH HECAHKIIHOHMPOBAHHBIX BIPHIBOB SACPHBIX
60mb. [TOCKOABKY SACPHDI B3PhiB Pa3sBOPaYMBAETCH B HECKOABKO 3Ta-
II0B, MUKPOCEKYHAQ 32 MHKPOCEKYHAOM, KLKAAA AACPHAS BCTIBLIIKA AJET
XapaKTePHYI0 ABOHHYI0 BCMBULKY CBETA, KOTOPYK) MOXHO 3AMETUTh CO
crryrHuka. (CoyTHux «Beaa» ABICTBUTEABHO YAOBHMA ABE TaKHe sSACP-
Hbie BCribimkM B 1970-e roAbl HEAAAEKO OT no6epe>1<ba ocTposa I1pnnna
Jayapaa B KxHoit AQpuke B IPHCYTCTBMH H3PaHABCKUX BOEHHBIX
kopabaeit. B IIPY a0 cux nop BeayTcs CrIOpHI TI0 NOBOAY 3aHKCHPOBAH-
HbIX CHTHAAOB. )

Oanako I lenraron mopasuao To, 4o criyTHUK «Beaa» nprnMas cur-
HaAbl TMTAHTCKHX SACPHBIX B3PhIBOB B KocMoce. Mosker bbb, CoBeTckui
Co03 TalHO B3pbIBAA BOAOPOAHDIE OOMOBI B OTKPBITOM KOCMOCE, HC-
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OAB3YS HEM3BECTHHIE ITEPEAOBbIE TEXHOAOTHHN? (3a60ueHHOCTL TeM,
yro Copercimii Coro3, BOIMOXHO, CywecTBeHHO obornaa CoepnHeHHbIe
IlIraThl B Botpocax paspaboTku spAepHOTO opysus, 3actaBuaa CIIA
MPHUBAEYD K QHAAM3Y TIPUPOABE STUX TPEBOXKHDIX CHTHAAOB AYYLIHX yue-
HbIX MHPA. .

ITocae pacnapa Coserckoro Coiosza 60AbIe He HYXHO GHIAO KAICCH-
drumpoBarh 3Ty undopMauuio, u [lenraron «BabpocKHA» 1eAble TOPBI
AAHHBIX B ACTPOHOMMYECKMH ydeHbid MHP. Briepsme 3a pecarnaeruns
OBIAO OTKPHITO COBEPUIEHHO HOBOE ACTPOHOMKHYECKOE SBAGHHE HeBEpO-
ATHOM CHABI M MacIiTaba. ACTPOHOMbI OBICTPO YSCHUAH, YTO MOIIHOCT
STHMX raMma-BClIAeCKOB (X HasBaau ramma-Gapcrepamu) Bbiaa IpocTo
paHTaCTHUECKOM: 32 HECKOABKO CeKYHA MCIIYCKAAOCH TAKOE JKe KOAKYe-
CTBO 9Hepruy, kax Hatie COAHIIE KCITCTHAO 33 BCIO CBOKO XU3HD (OKOAQ
10 mapa Aer). Ho aTu scrbiuiku 6b1au BecbMa CKOPOTESHBL: € TeX 10p, Kak
MX YAOBHA CITYTHHK «BeAa>, OHH HACTOABKO NOTYCKHEAH, 4TO, KOTAQ B HX
CTOPOHY HAIPABHAM Ha3eMHbIE TEAECKOIbI, PA3rASAETD YTO-AUDO OBIAQ
yKe HeBOSMOXHO. ( BOAbIIMHCTBO BCrbluek aantcst oT 1 A0 10 cexynp,
camas KOpoTKas AaMAach 0,01 cexyHABL, HO HEKOTOPbIE IPOAOAIKAAHCH U
HECKOABKO MMHYT. )

CeroaHs KOCMUYECKUE TEAECKOTIBL, KOMIMbIOTEPH M KOMAHADI ObI-
CTPOrQ pearnpoBaHMA H3MEHHAH HAUIM BO3MOMHOCTH B OOHApYXeHHH.
ramma-6apcrepos. Beriaecku ramma-ayuesi yaaBAMBaIOTCA MO 3 pasa Ha
AHIO, M KQXKABLI H3 HUX IPUBOAMT B ACHACTBUE CAOXHYIO cHcTeMy. Kak
TOAbKO CITy THHK PErMCTPUPYeT BHOPOC IHEPIHHM M BCIIAECK FAMMa-Ay e,
aCTPOHOMBI TP TIOMOLIM KOMIIBIOTEPOB OBICTPO ONMPEAGASIOT TOUHbIE
KOOPAMHATbI BCIAECKA M HAIIPABASIOT Ha HErO TEAECKOITI H CEHCOPBL

AasHble, DOAyYEHHbIE TIPH NOMOLIM 3THX HOBEHIIHX NPUOOPOS,
MIPHRECAHM MOMCTHHE OMIEAOMASIOIIHE pe3yAbTaTsl. B cepaue ramma-
6apcTepoB 0D53aTEABHO HAXOAMTCS HEXHH 0ObeKT, He 04eHb GOABLION,
3a9aCTYIO BCErO AUIIL B HECKOABKO AECSTKOB KMAOMETPOB B NiOnepey-
HUKe. APYTHMM CAOBaMM, HEBEPOATHAA KOCMHYECKAA HEpTHs ramMma-
GapcTepos CKOHLEHTPHPOBaHA HA TEPPUTOPUM PA3MEPOM, CKKEM, C
Hrto-Mopk. AoATHe roabl CYHTAAOCH, YTO NPAYMHON TAKUX BCIIBILUEK,
BEPOATHEE BCEro, CAY>KMAH CTOAKHOBEHKA ueiﬂpouumx 3Be3A B ABOHHOH
3pe3pHoN cucreMe. COrAACHO 3TOM TEOPHH C TedeHHeM BpeMetn opbura
HENTPOHHbIX 3B€3A HCKKAAACH M OHH ABUIAAXCD N0 CMEPTEABHOH CIH-
PaAM, MOKA B KOHLE KOHUOB HE CTAAKMBAAKCD, B pe3yAbTaTe Y€ro NPOKC-



148  Tiapasaeaprbie Mupni

XOAHMA BhIOPOC IMraHTCKOTO KoAMdecTBa aHeprun. Takue cobpiTia ypes-
BBIYAAHO PEAKH, HO MOCKOABKY BeeaeHHast oueHb BeArka, a 9TH BCIIBILIKK
OCBEH[AKOT BCIO BCEAEHHYI0, TO OHI AOAYKHBI OBITH BIAHBI HCCKOABKO a3
B ACHb.

Ho B 2003 roay cobparHbie y4eHEIMH HOBbIE (GaKThl HO3BOAHAY TIPEA-
TIDAOXUTD, YTO BCHIBIIIKY TaMMa-Ayded IPEACTABASIOT CODO# pe3yabrar
B3PHIBA «THUIEPHOBOM>, YTO CO3IAIET MACCHBHYIO YePHYIO ABIPY. bricTpo
$GOKYCHPYst TEACCKONBI H CIyTHUKM B HANPABACHHHM BCTIBIIEK raMMa-
Ay4eH, yyeHsle OOHADY)XHAH, YTO OHH IOXOXKM HA MACCHBHHIE «CBEPX-
HOBbIe >, [TOCKOABKY B3phBAIOMAACH 3BE3AA CO3AAET MATHUTHOE ITOAE
HEBEPOSTHON CHAbI U BHOPACKIBAET H3AYYEHHE Yepe3 CBOU CeBEPHBIA M
FOKHDI TIOAKOCA, MOXKET OKA3aThCs, YTQ «CBEPXHOBAL» HOACE AKTHBHA,
9eM Ha CaMOM A€AE: Mbl MOXKEM HAOAI0AATb ITH BCIIBILIKH TOABKO B TOM
CAY4ae, KOTA2 OHH HallpaBAEHbI NPAMO K 3eMA€, a 3TO CO3AAET AOKHOE
BIIEYATACHHE MOILIHOCTH, DOABIIE YeM B PEAABHOCTH.

EcAn raMma-6apcrepsr — 370 AGHCTBUTEALHO YepPHEIE ABIPH B TIPO-
niecce 00pa3oBAHMS, TO CAEAYIOLIee TIOKOACHHE KOCMUYECKHX TEAECKOTIOR
AOAXKHO NO3BOAHMTb HaM H3YHaTh 3TOT POLecC B NOAPOOHOCTAX H, BO3-
MOXKHO, OTBETHTH Ha HEKOTOPbIE M3 FAODAABHBIX BONIPOCOB O BPEMEHH H
npocrpaHcTpe. B vacTHOCTH, eCAM YepHBIe AbIPBI MOTYT 3aKPYUYHBATD IPO-
CTPAHCTBO B KPEHACAS, TO MOTYT AM OHH HCKPUBASITS TAKOKe M BpeMs?

Mamuna sBpeMenu Ban Crokyma

Teopm DanpiTeitna o0beARHAeT IPOCTPAHCTBO H BPeMs B OAHO Hepas-
priBHOE neaoe. B pesyavrare A0Gon MOPTAA, COCANHAIUMIA ABE TOUKH
NPOCTPAHCTBA, MOXKET TAKOKE COEAHHATD ABA MOMEHTA BDEMEHM. upiMu
CAOBaMH, TeOpH SMHIITeRHA AOITyCKaeT BO3MOXHOCTb My TeINeCTBHSA BO
BpPEMEHM.

CaM KOHUenT BpeMEHY PA3BHBAACA HA NMPOTHKEHHH BEKOB. AAd
HeuioTona Bpemsl OBIAO ITOX0XKeE Ha CTpeAy; 6yAylm BBITYMEHHOH, OHA YXe
HE MEHAAA CBOSH TPAEKTOPHH TI0AETA M YETKO U PAaBHOMEPHO ABHUraAach
K IIeAM. 3ateM DHHmTeNH TIPEAAOXKHA KOHUEIIT HCKPHBACHHOIO IPO-
CTPAHCTBA, A BpeMst CTAAD DOAbILIE IOXOXKE Ha PeKY, KOTOpasi BHAACh 110
BceaenHoOM, TO YeKopss, To 3ameaastst cBost ber. Ho Jinmresina becnoko-
MAQ OTTACHOCTh TOFC, YTO PeKa BpeMEHU MOXKET 3aMKHY ThCs CaMa Ha cebe.
BosMOXHO, B pexe BpeMeHH CYLIeCTBOBAAN BOAOBOPOTHI 1 PYKaBa.
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B 1937 roay ary omacHocTb 3ameTuAM $usmky, koraa B. Ax. Ban
CrokyM Halea peiieHHe ypaBHEHNH JUHITEHHA, KOTOPHIC ACAAAK BO3-
MOXXHBIM [TyTelecTsue BO BpemMeHn. OH Haua ¢ 6ECKOHEYHO AAUHHOTO
BPAMAIOMIErOCA THAHHADPA. XOTS PHIMYECKH HEBOIMOXHO TIOCTPOUTD
0OBEKT C DECKOHEUHBIMU PA3MePaMH, OH PACCHUTAA, UTO eCAM Dbl TAKOM
IIMAMHAD BPALAACA CO CKOPOCTHIO, DAM3KOA K CKOPOCTH CBeTa, OH bpi
YBAEKAA MaTepHIO NPOCTPAHCTBA-BPEMEHH ¢ COOOM, IOAOOHO TOMY Kak
[1ATOKA YBAEKAETCA AOMACTAMM MEKCepa. (ITOT «addexT cKpyunsanms»
(frame-dragging) Taxoke H3BeCTEH KaK «3aXBaT CHCTEMBI OTCYETa > 1 BbIA
IKCTIEPHMEHTAABEO DOHAPY:KEH HAa MOAPOOHBIX GOTOrpaduAX Bpaliaio-
(IHXCS YEPHBIX ADID.)

Aroboro xpabperia, OTBOKHBIIETOCA NPOHTH MUMO LIMAHHADA, 3aCO-
can0 Obi BHy TPb C GaHTaCTUYECKOH CKOPOCTHEO. [Ipy 3TOM cTOpOHHEMY
HaOAIOAATEAIO Ka33AOCh Obl, 4TO TOT YEAOBEX fIPEBbICHA CKOPOCTD CBETA.
Xors cam Ban CrokyM TOrAa TaK n He IOHAA, YTO, 0DA€TeB BOKPYT Liu-
AMHAPA, TIO CYTH, MOXXHO BEPHYTBHCA Ha3aA BO BPEMEHH, B MOMEHT, TIPeA-
eCTBYIOIHA MOMEHTY OTAeTa. EcAn Bbl 0TObIAM B NOAAEHD, TO K TOMY
BpeMeHH, KaK Bbl BepHeTeCh B TOYKY OTCYeTa, MOXKET OBITb, CKaxeM, 6 a-
OB Buepaiigero AHs. Yem OricTpee Bpaiienye IMAMHAPA, TEM AAAbLIE BbI
MOXETe YHEeCTHCh Hasaa BO BpeMeHH ([P 9TOM eAMHCTBEHHBIM OrPaHH-
YeHMeM OYAET TO, YTO Bbl HE CMOTAM bl NONACTh B MOMEHT BPEMEHH AO
COBARHHA CAMOTO [IMAMHAPA).

[TockoAbKy caM LIMAMHAD ITOXO)K HA MaBCKOE AepeBo (YKpaieHHbii
[IBETaMU CTOAD, BOKPYT KOTOPOTO TAHLYIOT B MafiCKMe MPa3AHUKK B
AHrAMU), TO KXKABUT Pa3, KOTAQ Bbl B TaHUE HPOHOCUAMCH MMMO HETO, Bbl
BCE AAABIIE H AAABIIIE YXOAHAM BO BpeMEHH B mpomaoe. KoneuHo xe, Ta-
KOe pelieHHe MOKET OBITh C AeTKOCTBIO OTOPOIICHO, TOCKOABKY LIHAUHAD
BCE-TAKU He MOXeT OBTb OeCKOHEUHO AAMHHBIM, Kpome Toro, ecau 0w
TAKOY LIAAMHAP BCE )Ke MOXKHO OBIAO MOCTPOUTS, TO LIEHTPODEXKHAS CHAR,
AEHCTBY101Iasd Ha Hero, ObiAa OB HEBEPOATHO BEAHKA, YTO CTAAO Dbl IpH-
YKMHOM PA3PYILEHHS MATEPHAAR, N3 KOTOPOTO CAEAAH LIMAMHAD.

Bceaennas ['éaean

B 1949 roay Beavxmit Maremarrik 1 aorvk Kypr ['éaeas obHapyxua eure
foAee CAOXKHOE peuedue ypaBHeHUH JiHTeAHa. OH IPEATIOAOKHA,
yro Beeaendas ppamjaercs st Learkom. 110A060HO caydaso ¢ Bpamaio-
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upmcst AMHApOM Basi Crokyma, Bce yBAexaeTCA NPOCTPaHCTBOM-Bpe-
MeHeM, TATYIHM, CAOBHO [1aTOKa.

Bo Bceaennoii [€aeas yeaoBex, B NpUHIIKIE, MOXKET [TYyTEIECTBOBATH
MEXKAY ABYMS AI0OBIMH FOYKAMH IPOCTPAHCTBA HAK BpeMeHH. Brl MoskeTe
CTATh YYACTHHKOM AI0OOTO COOBITHS, IPOHCIIEALETO B AOGO TIePHOA
BPEMEHH, BHE 3aBMCUMOCTH OT TOTO, HACKOABKO AAAEKO OH OTCTOMT OT Ha-
crosunero. M3-3a AeACTBUA FpaBUTalMK BCeAeHHAA [EACAS MeeT TeHAEH-
LiMI0 K Koaaancy. IloaroMy nenTpobesxHas cHAZ Bpawenna AoAxHa cha-
AQHCHPOBATb [PABHTALIMOHHY0 CHAY. HupiMK caoBamu, BeceaeHnas aooax-
Ha BPaIAThCA C OMPEAEACHHOM CKOPOCThEO, HeM 60ab1e BeeaeHnas, TeM
HoAbLIE ee TEHACHLMA K KOAAQIICY U TeM OBICTPee OHa AOAKHA BPALaThCA
AASL €70 TIPEAOTBPALIEHHS.

K npumepy, Beeaennas anrero pasmepa no [€aearo o0akHa 6biaa 651
COBEPILATH OAMH HOAHDIH 060p0T 3a 70 MPAAMApPAOB A€T, @ MMHHUMAAD-
HBIY P2AHYC AAS TTyTELECTBHS BO BpEMEHH COCTABASA Ob1 1 6 MUAAHAPAOB
cBeTOBbIX AeT. OAHAKO [TyTEWECTBYs BO BPEMEHH B IIPOILIAOE, BB AOAKHbI
ABHIaTbCs CO CKOPOCTHIO Hy'Th HHXKe CKOPOCTH CBeTa.

[éaeaso OBIAO NPeKPACHO HIBECTHO O MAPAAOKCAX, KOTOPBIE MOTAK
BO3HHMKHYTh K3 TaKOTO PEINeHHA, — BOIMOXXHOCTb BCTPETHTh CaMOTO
cef4 B IPOLIAOM U HIMEHHTD XOA UCTOpUU. «CoBepas «Kpyrocser-
HOE» ITyTelleCTBHE Ha PaKeTe IO AOCTATOYHO AAHHHOMY MaplipyTy, B
ITHX MUPAX BO3MOXXHO MyTELIECTBOBATh B AI00O# MOMEHT IIPOINAOTO,
HacTosimero u Gyaywiero, a I0TOM CHOBa BO3BPAHIaTHCs OOPATHO, TAK Xe,
KaK B ADYTHX MUPAX BO3MOXHO [Ty TEWIECTBOBAT B OTAAACHHBIE 00AACTH
MPOCTPAHCTBA, — IMMCAA OH. — TaKoe OAMKEHHE ACA, KDKETCH, HECET
B ceOe aaemeHT abcypaa. Mibo oHO nospoAser yeAoBexy IyTemecTBo-
BaTh B HE OUEHD OTARACHHOE IIPONIAOE TEX MECT, IA€ OH CaM JKHMA KOTA-TO.
Tam on obHapyskua 61 YeAOBeKa, KOTOPbI Obia O MM camuM B Dosee
pasHUI nepro ero xe sxvsnu. M Toraa on cMor 6b1 cAeAaThb 4TO-HHOYAD
C 3THM 4EAOBEKOM, €T, [10 €r0 BOCLOMUHAHKSAM, C HUM CAMHM He IPo-
HCXOAHAO >,

OnuwTens 6bla rAyO0KO 06eCcrOKOeH pemerHHeM, HAHACHHBIM
ero APyroM u KOAAETOH [0 I/IHCTnTyTy [epeAOBBIX HCCAEAOBAHUHA B
- [purcrone. Ero oTBeT 0514 AOCTATOYHO MpO3pateH:”

Pa6ota Kypra [€aeas, Ha MO# B3TAsIA, NpeACTaBASET COOOM Bax-
HbI1 BKAAA B OOLIYI0 TEOPHIO OTHOCHTEABHOCTH, 0CO0EHHO B aHAAM3
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KoHuenTa speMeny. [ Ipobaema, paccMoTperHas B paboTe, becrnokou-
A MEHS ellle BO BPeMsi CO3AAHMS 0DOLIel TeOPUH OTHOCHTEABHOCTH, U
5 TaK M He AOCTHI YCITeXa B e pa3perieHyu... Pasauude « paHbiie-uo3-
JKe>» CTHPaeTcs IIPH PacCMOTPeHMH Tovek BeeaeHHOR, orcTOAIIMX
AAACKO APYT OT APYTa B KOCMOAOTHYECKOM CMBICA®, A TIPY y4eTe Ha-
MPABACHHS IPUMMHHBIX CBSI3eH BOSHUKAIOT Te MAPIAOKCH], O KOTOPbIX
TOBOPUT rocrioans [€aeas ... Byaer nutepecHo pa3obparbcs, MOKHO
AU OTOPOCHTE HX 1O TIPUMKHE HEAOCTATOYHOTO PU3HIECKOro 000-
CHOBAHMAL.

OtseT JiHIITelHA HHTEPECEH MO ABYM mpuyrHaM. Bo-nepsrix, ox
TMPH3HAA, YTO BO3MOXKHOCTD ITyTEUIECTBHIA BO BpeMeHH HeciOKOHAA eTo
C TOTO CaMOTO MOMEHTA, KOTAA OH BIlepBbie CHOPMYAUPOBAA OOLIYIO
TEOPUIO OTHOCHTEABHOCTH. [TOCKOABKY cuUMTAeTCS, YTO BPeMA H Mpo-
CTPAHCTBO MOXOXKY Ha KYCOK Pe3HHSI, KOTOPbIM MOXeT crufaThcs v Mc-
KPHBAATHCA, DMHIITEHHA 00@CTIOKOMAQ TO, YTO NPOCTPAHCTBO-Bpems
MOYKET HCKPHUBUTBCS HaCTOABKO, YTO TTYTeUIECTBUE BO BPEMEHH CTaHeT
BO3MOXHO. Bo-BTOpBIX, OH HCKAFOUMA pemeHHe [éaean no npuynHe He-
AOCTATOMHOIO <« QH3INYECKOTO obocHOBaHHS», — TO eCcTh Bceaenuas e
BpalljaeTCsl, OHA PaCIIMpAETCA,

Koraa SiiHnireifs yMep, CTaAO H3BECTHO, YTO €TI0 YPaBHEHUA AQITY-
CKAAM CyleCTBOBAHME CTPAHHBIX SBACHWI (IyTelecTBHA BO BpeMeHH,
noprasos). Ho HHKTO O HHX CEPBE3HO HE 3aAyMBIBAACH — - BEAb YHEHDIE
CYMTAAH, YTO 3TH SBAEHHSA He MOTYT ObiTh peaan3oBant. Bceobmee
MHEHHME TAACHAQ: AAS ITHUX PEILEHHUI HE CYIEeCTBYET OCHOBBI B PEAAbHOM
mupe. Bor 6b1 MOTUOAM, €cat OBl TOMBITAAKMCH IOMACT B HAPRAACABHYIO
BCEACHHYIO HePe3 YEPHYIO ABIDY; Bceaennas He BpalllaeTCs; LMAMHAD
O€CKOHEYHOM AAMHb] U3TOTOBHTD HEABS, — BCE 3TO IPHARBAAO BOIIPO-
Cy O ITyTeIeCTBHSAX BO BPEMEHH YHCTO TEOPETHYECKHI XapaKTep.

Mamuna spemenn Topna

O myremecTBuax 8o BpeMeHH 3a0paH Ha LieAbix 35 aeT A0 1985 roaa,
xoraa actposom Kapa Caran sanucaa poman «KoHTaKT» M 3axoTeA
OTIHCATh, KaK eT0 FePOHHS CMOTAa Obl onacTs Ha Bery. Emy TpeboBasoch
myTeniecTsue B 00a KOHILA, TO €CTb YTOObI FePOMHS CHAYaAa TIOTIAAA Ha
Bery, a noTom cHoBa BepHyAach Ha 3€MAIO, — A € TIOMOILBIO TIOPTAAOB
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YePHBIX ABIP 3TO OblA0 HeBo3MOXKRO. Caran 06paTnAcs 32 MOMOWIBIO K
$usnky Kurry Topuy. Topn notpac Mup ¢uasiku HOBbIMM peieHHAMH
ypaBHeHH# JHHIITEHHA, KOTOPhIE AOTIYCKAAM ITy TEIECTBHE BO BpeMeHH
B 00%0A MHOTHX npobaem. B 1988 roay BmecTe ¢ koaaeramy, Maikaom
Moppucom 1 Yasru FOprcvBepom, Tops 061s8HA, 4T0 MamMHY Bpeme-
HHM CKOHCTPYMpPOBaTh BO3MOMHO TIPH YCAOBHH, YTO KaKHM-T0 00pa3oM
OYAYT OAY4YeHbI CTPAHHBIC POPMb] BEIIECTBA M IHEPT UM, TAKHE, KAK «IK-
30TUYECKOE OTPULIATEABHOE BELIECTBO» ¥ «OTPUITATEABHAS SHEPIHs>.
CHayaaa GpH3HMKH CKENTHYECKH OTHECAMCH K 3TOMY HOBOMY PEHIEHHIO,
. HOCKOAbKY HHKTO HHKOIAd HE BUACA 3TOI0 «3K30THYCCKOTO BEHeCTBa »,
a4 OTPHUATEABHAS SHEPIHA CYLIECTBYET TOABKO B MaAbX KoandecTBax. Ho
BCE JKe ITO PelIEHHE SABASAC COOOU TIPOPDIB B HallleM MOHHMAHMM [iyTe-
I1eCTBUA BO BPEMEHM.

Boaburm npenMyniecTBOM OTPHLATEABHOIO BEWECTBA U OTPY-
LIATEADHOH IHEPruM ABASETCA TO, YTO OHM MOTYT CA€AATh IIOPTAA ABY-
CTOPOHHMM # Bbl CMOXETe COBEpPLIMTD [TyTelleCTBHe B 062 KOHUA, He
6ecnoxosch 0 «Topu30HTaX COOBITHIT>. [0 CyTH, rpynma TopHa obHapy-
JKMAQ, YTO Iy TelIeCTBHE ¢ IOMOLIBI) MAILKHbI BPeMECHH OblAO ObI BrIOAHE
MATKNM TI0 CPaBHEHHIO CO CTPECCOM, KOTOPbIH YEAOBEK HMCHBITHIBAET,
Ny TeleCTBys KOMMEPYECKHMH AaBUaPECaMH.

OaHako npoHaeMa B TOM, 4TO «IK3OTHYECKOE BEeCTBO» (OHO e
«OTPHULIATEABHOE » } OBAAAAET BECHMA YAUBHTEABHBIMH KaueCTBaMH. B oT-
AMYHE OT QHTHBEMECTBA (KOTOPOE, KAK M3BECTHO, CYL{eCTBYET H, BEPOST-
Hee BCero, oA BO3AEHCTBHEM I PABUTALIMOHHOTO TOAS TIAARET Ha 3EMAID),
OTPHIATEALHOE BEIIECTBO «I1AAAET BBEPX>», TAK YTO OHO OYAET MapPHTb,
BCIIABIBATE BBEPX 104 BO3ACMCTBHEM 3EMHON I'PABUTALMM, TIOCKOABKY
obaapaer agTHrpapuTanueit. OHO OTTAAKMBAETCH, 2 HE IPUTATHBAETCA
OOBIYHbIM BeN]ECTBOM B ADYFUM OTPHLIATEABHBIM BEIIeCTBOM. JTO TakoKe
O3HAYAET, YTO €r0 AGBOABHO TPYAHO OOHAPYXHTh B HPUPOAE, €CAH OHO
BooOWe cymecrsyer. C tex 1op Kak 3emMast 06pasoBarack 4,5 MAPA et
HA33A, AKOOOE OTPHIIATEAbHOE BEMIECTBO YTIABIAC OBI AAACKO B KOCMOC.
Tax 410, BO3BMOXHO, OTPHLATEABHOE BELIECTBO MAABACT B KOCMOCE BAA-
aut ot Bcex maaner. (OTpuuaTeAbROE BEWECTBO, BO3MOXHO, HHKOTAA He
CTOAKHETCS € NPOAETAICIICH MHMO 3BE3A0H HAH MAQHETOH, ITOCKOABKY
OHO OTTAAKHBAETCA OObIYHbIM BELIECTBOM. )

Ecau oTpunjaTeAbHO® BE1ieCTBO HUKTO HUXOTA He BHAEA (M BrioAne
BO3MOXHOD, 4TO ero Boobuje He CyljecTByeT), CynleCTROBAHHE OT-
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PHIIATEABHON HEPrud PUINYECKH BOIMOXKHO, HO BCTPEYAETCA OHA
gpe3sblyaiiHo peako. B 1933 roay Xenpux Kasumap poxasaa, 4ro
ABE HE3aPSHKEHHbIE NaPANACABHDIE METaAAMYCCKHE TIAACTHHBI MOTYT
COBAABATh OTPMUATEABHYIO dHepTrHI0. QOHYHO OKMAACTCS, YTO ABE
OAACTMHKH OCTAROTCS CTALMOHAPHBIMH, TOCKOABKY HE HMEIOT 3apsAQ.
Oanaxo Kasumup mokasaa, 4T0 MEKAY ITUMH ABYMS HE3aPRKEHHBIMH
TApPAAACABHBIMU TIAACTHHKAMM CYIIECTBYeT OUeHb CA20a% CHAA TIpH-
TsokeHHs. B 1948 roay 512 HE3HAUMTEABHAS CHMA2 AEHCTBUTEABHO ObiAa
M3MepeHa, 4TO AOKA32A0 PEeaAbHYI0 BOZMOXXHOCTb CYHIeCTBOBAHMS
OTpulaTeAbHoH sHeprun. FPpPexr Kasumupa HCnoAb3yeT AOBOABHO
HeoOblyHOE CBOMCTBO BakyyMa. COTAACHO KBAHTOBOA TEOPHHU, ITy-
CTOE NPOCTPAHCTBO 3ATIOAHEHO «BHPTYAAbHBIMH YaCTULIAMU >, U 3TO
BOIMOXHO DAQrOAIPs NPUHINITY HeonpeAeseHHOCTH [eFfizenbepra,
KOTOPBUA AOIYCK2€T, 4TO MCKORHbIE KAACCHUECKME 3AKOHb! MOTYT ObITb
HapyIeHbl, eCAH 3TH HapyIleHus KpaTkoBpemertsl. Hanpumep, Oaaro-
AAPS TTPHHUKITY HCOMPEAEACHHOCTH CY[ECTBYET HEKOTOPas BEPOAT-
HOCTD TOTO, YTO 3ACKTPOH M [I03UTPOH MOTYT BO3HHUKHYTh U3 HHYETO, a
3aTeM aHHUTHAUPOBATb APYT APYTa. [ [0CKOABKY ItapasAeAbHbIE TAACTH-
Hbl HAXOAATCS O4%eHb OAHIKO APYT K APYT'Y, STH BUPTYAAbHBIE YACTHLIbI
HE MOI'YT CBODOAHO MOMACTb B NPOCTPAHCTBO MEXAY MAACTHHAMM.
Takum 06pa3zomM, TOCKOABKY BOKPYT fIAACTHH HAXOAMTCS FOPass0 60Ab-
L€ YACTHII, HEM MESKAY HUMH, 3TO CO3AAET CHAY, HATIPABAECHHYIO U3BHE,
KOTOpas CA€rka MOATAAKHBAET HAACTHHBI APYT K APYTY. JTOT 3 ekt
6pLa TOuHO n3Mepen B 1996 roay Cruserom Aamopo vz HanmonaasHoR
aaboparopun Aoc-Aaamoc. MaMepennas um cuaa NPUTAKEHUA OKa-
31AaCh KpPOLIEYHOM (paBHOﬁ Becy /30000 Takoro nacekomoro, KaK
mypaBeit). Yem merbie PacCTOAHME MEXAY MARCTHHAMM, TeM OoAbLue
CHAQ IPUTSDKEH IS,

Mrak, B 3TOM 3aKAK04aeTCS BOSMOXHBIA IPHHLNIT PabOTHI MAIMHEL
Bpemen, BolagymanHo# TopuaoM. Bricokopa3suras LHBHAM3ALMA MOTAR
OBI HAYATH C ABYX [1APAAACABHBIX IAACTHH, HAXOAAUHXCS Ha KPaiiHe MAAOM
PACCTOSRMM APYT OT APYTa. 3aTeM 3TH TAPaAAEAbHBIE TAACTUHbI ObLAN Gbl
peoOpasoBaHbl B chepy, COCTOARIYIO U3 BHeLHelN # BHyTpenHed 0bo-
A04eK. 3areM OHM B3siAM Dbl ABE TaKue chephl M KAKHM-AHOO criocobom
MPOTAHYAU OB MOPTAA-YEPBOTOUUHY MEXKAY HHMH, TAKMM 00pa3om 3TH
cepbt OKazaAuCh Obi COeAHHEHB! POCTPAHCTBEHHBIM TYHHeAeM. Teneps
KaKAAs M3 cep copepskana Obl BXOA B NOPTaA.
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ObbIMHO TeueH e BpeMEHH CHHXPOHHO B obenx chepax. Ho ecan mbl
MIOMECTUM OAHY 3 Cep B PaKeTy U 3alYCTHM €€, COODILMB eff CKOPOCTS,
OAMIKYIO K CBCTOBOM, TO AASL 3TOW PaKeTbl BPEMS 3AMEAAHMT CBOF XOA, M
aBe chepbl BOAbIIE He DYAYT CUHXPOHMIHPOBAHbI BO Bpemer. Jack B
paKete MAYT HaMHOTO MeAAEHHEe, deM Ha 3eMae. Ecan 3ateM IphIrHyTh
B chepy Ha 3eMAe, TO YePe3 TOPTAA, COCAMHAIOWMA CHepPbl, MOMKHO
[IOMACTb B APYTYIO PAKeTY, KOTOPasi HAXOAMTCS B 11POLAOM. (Oanaxo,
OMATb-TAKH, 3TA MALUHHA BPCMEHN HE MOXKET IIEPEHECTH BAC BO BpeMs,
PEAWECTBYIOINEE COZARHMIO CaMOH MALIKHBL )

[Ipo6aeMb! OTpULIATEABHON JHEPIMH

HecmoTps Ha 10 910, OOBSIBHB O HAMABHHOM PCIICHUH YPaBHEHUH
Jnanmrerna, TopH npon3seA HaCTOANIYI0 CEHCALMIO, PEAAH3ALIUS CTO
MAEH 3aTPYAHAAACH HEKOTOPHIMK CEPLE3HBIMM OPCHATCTBHAMH, TPYA-
HOYCTPAHMMBIMH AK€ B YCAOBHAX BBICOKOPa3BHTOH LINBUAK3ALHH.
AAS Ha9aA2 HEOOXOAMMO OBIAD HOAYUHTb HOABUIME KOAHYECTBA OT-
PHUATCABHOM JHEPTUH, a OHA BCTPEYAETCA AOBOABHO peaxo. AercTaue
NOpPTana TAKOIO THIA 3aBUCHT OT HAAMYIL DOABLWIOIO KOAMYECTBA UT-
PHUIJATEABHON SHEPTHH, KOTOPAs He AAET IOPTaAY 3aKpbiTbhcs. Ecau no-
AYMATH OTPHLIATEABHYI0 SHEPIUIO, Kak 3To onucaa Kasumup, seAcTane
ee AOBOABHO CAa00€ M pa3Mep TIopTasa OyAeT HAMHOTO MeHbIIE ATOMa,
YTO ACAGCT HEPEAABHBIM 1y TELIeCTBHE Yepes 3TOT nopTaA. CymiecTByior
W APYTHE HCTOYHHKM OTPHLATEABHOMN 3HEPTUH, KPOME OIIMCAHHOrO
adpdexta Kasumupa, HO BCe MX AOBOABHO CAOKHO KOHTPOAUPOBATH.
Hanpumcep, pusnxu Toa Aeisuc n Crusen ©@yasrnr nokasaan, 4ro
CO3AQHMC OTPHUIIATEABHOM SHEPrUy BOIMOXHO € MOMOWBIO OBICTPO
[IEPCMEIACMAOTO 3€PKAAY, IPH 3TOM OTPHLATEAbHAS JHEPINA AKKYMYAN-
PyeTCs ICPeA 38PKAAOM IO MEPE €1'0 NepeaBIvKeR L. K coxaaen o, Aaf
(OAYYEHVST OTPHUATCABHOV SHEPIHUM 3€PKAAC TPUACTCA TEPEMELIATD CO
CKOPOCTHIO, DAM3KOM K ckopocTy cBeTa. Kpome Toro, kak 1 B caysace ¢
quqmmom Kazumupa, kosudecTBo NOAYYE€HHON OTPHLIATEABHOM JHEP-
CHI{ 4PE3BHIYARHO MIAD.

Euge oamk criocod noayuenms OTPHLATEAbHOM JHEPIHH CBS3AH ¢
MCTIOAB3OBAHKEM BLICOKOMOUIHbIX Aa3epHbIX ayyeir. Cpean 3Hepre-
THYECKHX COCTOAHUN Aa3epa HAAMYECTBYIOT «CKaThiC COCTOARMA », B
KOTOPBIX COCYDIECTBYIOT NOAOKHUTEADHAA W OTPHLIATEALHAS 3HEPTHM.
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(OAHAKO 3TO B3AHMOAEHCTBUE TOXE AOBOABHO TPYAHO KOHTPOAHPO-
BaTh. CTABAQPTHBIE UMITYALC OTPHLIATEABHON JHEPTHH MOXET AAMTHCS
[0 cexyRnABL, TIOCAE Y€ro 3a HKUM CACAYET MMIYABC [OAOKYTEABHON
DHEPTUH. OTACAHTH COCTOAHUA ITOAOKHUTEABHOH SHEPruu OT COCTOSAHUH
OTPHLIATEABHOM IHEPIIU BOIMONKHO, XOTA H YPE3BBIMAHHO TPYAHO. Boaee
1noApo6HO 1 Hyay roBoputb 06 3ToM B raase 11.

11 nakoHew, OKa3biBaeTCsl, OTPULIATEAbHAS IHEPIUS COACPIKHTCA U B
YePHOH AMPe — ¥ ee «ropusonTa coObITHi>». Kak AoKa3aan AskeAkod
Bexernwreitn n Cruses Xoxunr!s) YepHas AbIPd He ABAACTCSH HACAABHO
YePHOH, TIOCKOAbKY OHa ITyCTh MEAACHHO, HO HCIIYCKACT 3HEPTHIO. JTO
LPOUCXOAMT OTOMY, 4TO IIPUHLIAI HCONPEACACHHOCTH ACAAET BOIMOXK-
HBIM TYHHEAMPOBAHME M3AYYCHUSA CKBO3b HEBEPOSTHYIO T'PABUTALIMIO
4ePHOM AbIpbt. HO MOCKOAbKY Takas YepHas Ablpa TepAeT IHEPTHIO, €O
BPCMEHEM «TOPU3OHT COORTHA> cyxaeTcst. OBBIYHO, @CAM TOAOXKH-
TCABHOE BEIRECTBO (HanpuMep, 3Be3Ay) OPOCHTD B YEPHYIO ABIPY, TO
«TOPH3OHT COObITHI> pacimupsiercsa. Ho ecan Mbl cOpocum B depHyIo
ABIPY OTPULATEABHOE BCUECTBO, TO «TOPH3OHT COOBITHI» CY3NTCS.
Takyrm oOpazom, UcnycKaHue SHEPrUU YEPHOI ABPOH CO3A3€T OTPHULEA-
TEABHYIO SHEPTHIO BO3AE «IOPHU3OHTA COOBITHIT>. (HeKOTopble yyeHble
BbIABUTAAN HACIO TIOMECTUTh YCTbE NOPTAAR-4EPBOTOYHHDI PAAOM €
«TOPHIOHTOM CODBITHI>, yTOOb OH COBMPAA OTPHLIATEABHYIO IHEPTHIO.
OaHako C06HpaTb OTPMIIATEAbHYIO0 SHEPIUIO [OAOOHbIM 00pa3oM OBIAO
Obl KpafHE CAOXKHO M OMACHO, TOCKOABKY BaM BCe BpeMs MPHIIAOCH Ob1
HAXOAHTHCA YPE3BBINARHO DAM3KO K «TOPH3OHTY cOOBITHIL».)

XOKMHE AOKA32A, YTO OTPULIATEABHAS SHEPIHS B LIEAOM HEOOXOANMA
AAR CTAOUAN3ALKI BCEX PELCHHA AAS IOPTAAOB. XOA €ro PacCyKACHHI
AOBOABHO NPOCT. OObITHO MOAOKUTEABHASI FHEPIHS MOXKET CO3AATD BXOA,
B TIOPTAA-4EPBOTOYUHY, KOTOPHIA KOHUEHTPHPYET BEILECTBO M IHEPIHIO.
Taxnm 06pasoM, Ayuu cBeta $pOKycHpyrOTCs B yerbe noprasa. OaHako,
CCAM 3TH K€ AYYH CBETA MOABATCA C APYFOH CTOPOHbI, TO TAE-TO B LIEH-
TPe MOPTAAA-YCPBOTOYHHBI AYYH CBET2 AOAXKHBI PacPOKYCHPOBATHCS.
EAMHCTBCHHBIM BO3MOXHbIM 00BSICHEHUEM TaKOTO BapHaHTa cobbITHIA
SIBASICTCS HAAWYUE OTPHLIATeAbHOH dHEPrun. Aaaee, OTPULATEAbHAS
JHCPTNS OTTAAKHBALT, YTO HEODXOAUMO AAS NPEAOTBPALLIEHNS OKATHSA
MOPTaAd TOA BO3ACUCTBHEM CHABI CpaBuTalmu. [loaToMy KArOUOM K
CO3AAHMIO MAIVHBI BPEMEHH HAM IIOPTAAR MOXKET OBITH AOCTATOUHOE KO-
AMYECTBO OTPHLIRTCABHOM SHEPIM — YTOOBI YCTbe-BXOA NOPTAAA OBIAO
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OTKPBITO H HaXOAMAOCH B YCTOMYMBOM cOcTosnuu. (MHorue yueHbie-
$H3NKH YoKe OOHAPYHMAH, YTO APH HAAMYHMM CUABHBIX TPaBHTALIMOHHBIX |
MOAEH MOAsl OTPULIATEABHOM JHEPTUM — sSBAeHHe 0ObuHOe.) Tak uto, |
BO3MOXXHO, KOTAQ-HHOYAD FPABHTAIIMOHHYIO OTPHIATEALHYIO IHEPTHIO
CMOTYT UCTIOAB30BATh AAA YTIPABACHUS MAIMHOK BPEMEHH.

Eme oAHMM npensiTcTBHEM, He TIO3BOAAIOUINM CO3AATH TAKyl0 Ma-
HIMHY BPEMEHH, ABASETCS CACAYIOILEE: TAC HAMTH NOPTaA-4ePBOTOUMHY?
Topu omMpaAcs Ha TOT $aKT, YTO NOPTAABI-HEPBOTOUUHEE COIAAIOTCA
eCTeCTBEHHBIM ITYTEM B TOM, YTO HA3bIBAIOT «IIEHOM>» I{POCTPAHCTBA-
BpeMeHH. DTO BO3BPAIlaeT HAC K BOMPOCY, KOTOPbI NOCTAaBHA Doaee
2000 aet Hasap rpevecknit pnaocod 3eHOH: KAKOBO HAUMEHbIIee Pac-
CTOAHME, KOTOPOE MOXHO NPONTH?

3eHOH KOTAA-TO MaTeMAaTHYECKM AOKA3AA, UTO PEKy Iepecedb HeBO3-
MoxHO. CHa4aAa OH 3aMeTHUA, YTO PACCTOAHKE MEXAY DeperaMH pexu
MOXXHO pa3aeAuTh Ha OeckoHeuHoe koanuecTBO ToueK. Ho mockoabky
AAS TOTO, YTOOBI IPOATH OECKOHEYHOE MHOXKECTBO TOYEK, TOHAA0OMTCS
OeCcKOHEeuUHOe KOAHYECTBO BPEMEHH, TO PEeKY mepeceub HEBOIMOXKHO.
an, ecan Ha TO HOWIAC, HUYTO BOODIIE He MOXKET ABuIaThes. (AAd pas-
peLIeHIA 3TOH TOAOBOAOMKH TIOHAAOOATCS ellle ABA THICAIEACTHS U CO-
OTBETCTBYIONIEE PA3BUTHE BHIYHCAHTEALHON HaykH. MOXHO AOKa3arh,
4TO OECKOHEYHOE MHOXECTBO TOYEK MOXKHO MPONTH 32 KOHEYHOE KOAH-
4eCTBO BPEMEHH, UTO, B KOHLE KOHI[OB, ACAICT ABHIKEHHE MaTeMATH4eCKH
BO3MOXKHBIM. )

Aoxon Yuaep u3 fpuncrona npoaHaAMsHpoBaa ypasHeHis JHHIITE-
HHA C 1{€ABI0 HARTH HaNMeHblIlee PACCTOAHHE. Yiaep 0OHapYKHA, YTO Ha
HEBEPOSTHO MAABIX PaCCTOSHHIX, NIOPsIAKA AAMHBE | 1AaHKa (107 cm),
TeopuA JWHIITEHHA NPEACKA3bIBAAA, YTO HCKPUBACHHUE TIPOCTPAHCTBA
byAeT AOCTaTOYHO Beanko. HHpimu caroBamu, mipy aause Tlaadka npo-
ABAAETCS TO OOCTOATEALCTBO, 9TO IPOCTPAHCTBO COBCEM HE TAAAKOE, 3
CHABHO HCKPHMBACHHOE, TO €CTh €10 XaPaKTEePH3YIOT HEOAHOPOAHOCTD U
«MEHHUCTOCTb>. [ IpOCTPaHCTBO CTAHOBUTCS KOMKOBATHIM H OYKBAABHO
OYpAMT; IPH 3TOM KpoOIeuHsie My3HPbKH BHINPBITMBAIOT U3 BAKyyMa
H CHOBA UCYe3ai0T B HeM. Aaxke NyCTOe MPOCTPAHCTBO, €CAH ero Pac-
CMaTPHBATh B TAKOM MACIUTA0€, MOCTOAHHO 3aMOAHEHO MEABYANIIHMH
My3bIPbKaMH TIPOCTPAHCTBA-BPEMEHH, KOTOPbIE, 110 CYTH, PEACTABASIOT
co0b0M KpOUIeHbIE NOPTAAbI-YEPBOTOYHHB H BCEACHHDBIE-MAAIOTKH.
OOBIMHO «BUPTYAAbHBIE YACTHIIBI COCTOSAT U3 SIACKTPOHHBIX U TOSUTPOH-
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HbIX NP, KOTOPBIE IMOABASIOTCS, YTOODI TYT JKe AHHHTUAUPOBATD APYT
apyra. Ho npu aamne [aanka kponreysvie ry3pIpbKH, TPEACTaBASIONIHE
coOO¥ LieAble BCEACHHbIE K [TOPTAABL, MOTYT BOIHHKATH TOABKO AASL TOYO,
4T00BI TYT XKe pacTBOpuTbca B Bakyyme. Haia cobcreennas Beeaennas
MOTAQ 3aPOANTBCS B BUAE OAHOTO U3 TAKMX KPOUIEYHBIX IMy3bPbKOB, TIO-
KAUMBAIOIMXCA B «TIEHE> [TPOCTPAHCTBA-BPEMEHHM, KOTOPHIA MOTOM pa3-
AYACS IO HEM3BECTHBIM HaM IIPHYHHAM.

[TockoAbKy OpPTaAbI-4epPBOTOYHHDI B €CTECTBEHHOM COCTOSHUM
MOXHO 0OHAPYXXMTD B «NIeHe>», TOPH IPEANOAONKHA, YTO BHICOKOPa3-
BUTas LIMBUAM3ALIIA CMOXKET H3BAEUDb 3TH MOPTAABL M3 «TI€Hbl», A 3aTEM
PacIMpuTh UX U CTAOHAH3MPOBATD ¢ TIOMOLIBIO OTPHLIATEABHOH dHep-
ruu. XOTS 3TO AOCTATOYHO CAOXKHDIA MTPOLECC, HO OB ARKHT B TIPEACAAX
BO3MOXKHOCTEH, ONPEACASEMbIX 3aKOHAMH PU3HKY,

Mamvna Bpement Topna KOKeTCs TeOpeTHYeCKU BOSMOIKHOH, XOTS, €
TOYKHM 3peHHs TEXHOAOTHH, CKOBCTPYUPOBaTh €€ YPe3BhiYaiHHO CAOKHO;
HO CYIECTBYET eille OAUH HEPELIEHH I BOPOC: IPOTHBOPEYAT AH ITyTe-
WECTBUSA BO BpeMeHH PyHAAMEHTAABHOMY 3aKOHY GU3nKu?

BceaeHHas y Bac B cmasbHe

B 1992 ropy Crusen XokuHr NONBITAACS pa3pedTh BONPOC O MyTele-
CTBMAX BO BPEMEHM pa3 U HaBCerad, IHCTUHKTHBHO OH ObIA IIPOTUB ITy-
TEIECTBUH BO BPEMEHY; BEAD €CAM OBl Iy TeIecTBIs CKBO3b BpeMs Oblan
TaKHM JKE¢ OOBIMHBIM SBACHMEM, KAK M BOCKPECHBIE TMKHAKH, TO TOIAA
Mb{ AOASKHDI OBIAU OBI BUAETD TYPUCTOB M3 AAAEKOTO OYAYDIEro, KOTOPble
raadeAn Okl Ha Hac ¥ POTOrpagUpOBAAU.

Ho ¢pusnke yacro npBoAaT unTaty M3 anmyeckoro pomana . X. Yan-
Ta «KOpoab GbIAOTO U TpsiAyIIero>, rae MypaBbHHOE OOLIECTBO 3a5B-
asieT: «Bce, yto He 3aipemeHo, obs3aTeAbHO K ncnoaneruio». Mapmvm
CAOBAMH, €CAU HET OCHOBOJIOAATaOEro GpU3NIeCKOro NPUHIIMIIA, 3a-
MpPeaomIEero Iy TEWeCTBUA BO BPEMEHH, TO OHH HEIIPEMEHHO SBASIOTCA
$uznuecku BosmoxHbMU. (IIpHYUHON TOMY eCTb IPUHIVI HEOTIPeAe-
aeHBOCTH. EcAM ToABKO 4TO-AMO0 He 3anpeileHo, TO KBAaHTOBbIE B3au-
MOAEHCTBNA W (AYKTYaLIM B KOHIIE KOHIIOB CABAQIOT 3TO BO3MOXHBIM
U[PU YCAOBMH AOCTATOHO AOATOrO 0xMAaHns.) B orser Cupen Xokunr
UPEAAOHKHMA «[UIOTE3Y 3AILMTbl XPOHOAOTMM >, KOTOPAs 3anpelaeT my-
TEUIECT™ 11 BO BPEMEHU M TeM CAMbIM « COXPAHSeT HCTOPHIO AASt HCTOPH-
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k0B >. COrAaCHO 3TOI (MIIOTE3e, Ty TENIECTBHS BO BPEMEHH HEBO3MOXKHBL, .
TIOCKOABKY NMPOTHBOPEYaT YaCTHbIM PUINIECKHM IPHHLIUIIAM. _

[TockoABKY C pelIeHMAMY AAS TIOPTAAOB-4€PBOTOUHHE paboTaTD
4YPE3BBIYANHO TPYAHO, XOKMHT Ha4YaA CBOE AOKA3aTEABCTBO C 2HAAM-
3a ynpouteHHo# BeeaetHoR, oTkphiToit HapaszoM Musuepom n3
MB3pHAEHACKOrO YHUBEPCHTETA: B HEH HAAMYECTBOBAAH BCE COCTABAS-
I0MHe, HEOOXOAUMBIE AAS TTyTemecTBud Bo BpeMenn. [Ipoctpancao
MusHepa — 3TO MACZAM3HPOBAHHOE HPOCTPAHCTBO, B KOTOPOM, Ha-
npyMep, Balla CHaAbHA CTAHOBUTCA Lieaoit Beeaennod. TlycTb kaxaas
TOYKA HA A€BOH CTEHE CIAABHH HACHTAYHA COOTBETCTBYIOMEN TOYKE Ha
MPaBOK CTeHe. JTO 03HAYALT, YTO €CAM Bbl NIOHAETE TIO HANPABAEHMIO K
A€BOYI CTEHE M HE OCTAHOBHTECH BOBPEMS, TO Bbt He pasobbeTe cebe HOC B
KpOBb, a IPOHAETE CKBO3b CTEHY H BO3HMKHETE BHOBD M3 IPABOM CTEHBL
ITO 03HAYAET, YTO B KAKOM-TO CMBICAE A€BASL H [IPABas CTEHbl COEAHHEHb
LIMAWHAPHYECKH.

Kpome Toro, ToukH Ha nepeAHed CTeHe AOMa MAEHTHYHBI TOUKAM Ha
3aAHEN CTEHE, A TOUKH HA TOTOAKE MAGHTHYHBL TOUKaM 10Ad. TakuM 06-
Pa3oM, HAS B Al0OOM HanpaBAEHHUH, Bbl IPOKAETE CKBO3b OAHY U3 CTeH
CTIAABHM 1 CHOBA BepHeTech B Hee. Byl He mMoxxere BblitTH 13 Hee. VInpivu
CAOBAMH, Balla CMIAAbHA TOMCTHRE sBaseTca Leaod Beceaennon!

Aasee, BIASAEBIMHCE B ACBYH) HAK ITPABYIO CTEHY, Bbl YBUAKTE, TO OHa,
Mo CYTH, MPO3PaiHA K HA APYTOH CTOPOHE 3TOW CTEHbBI HAXOAUTCS TOY-
Hasi KONMA BaIIE CTaAbHH. B 3ToM Apyroi cnaAbhe CTOMT Balll TOUHbI
KAOH, XOTS Bbl U MOXXETE YBUAETD TOABKO €T0 CIIHHY, HO HUKOIAZ — AHIIO.
Ecad BbI TOCMOTPHTE BBEPX MAM BHU3, TO TAKOKE YBHAKTE TOTHbIE KOIMY
camoro ceds. [To cyty, cymecrsyet 6eckoHeyHas NOCAEAOBATEABHOCTD
TOYHbIX KOMMIM BAC CAMMX, CTOSILMX CIICPEAH, C3AAH, BHH3Y 1 HAA BaMU.

Berynurs B KOHTAKT € caMMM cOBO# AOBOABHO TPYAHO. Kadkabift pas,
KOTAQ Bbl NOBOPAYMBIETE TOAOBY, YTOObE BATASHYTh Ha AMLIA KAOHOB, Bbt
0OHAPYKHUBAETE, YTO OHH TOXKE OTBOPAYHBAIOTCH, U NOITOMY Bbl HUKAK
HE MOXKETE YBUAETb UX AHUA. HO ecaM craabest AOCTATOMHO MaAeHbKas,
TO BbI MOXKETE IIPOCYHYTh PYKY CKBO3b CTEHY H CXBATUTD 32 IIACYO KAOHA,
CTOSIIETa rtepea CTerok. Bac MoxeT noBeprHyTh B WOK TO, 4TO KAOH C3a-
AM BAC TAKOKE TIPOTAHYA PYKY H CXBaTHA BaC 32 [1ae40. TOYHO TaK )Ke BbI MO-
JKETE BHITAHYTb PYKHY Hal|paBO U HAAEBO, CXBATHB KAOHOB, CTOALIKX CACBA
M CITpaBa, U TOIAA 0OpasyeTcs OeckoHedHas OCACAOBATEABHOCTD BAC
CaMHX, ACPXKAUIMXCA 33 PYKH. B CymmocTd, BH NPOTAHYAMCD Yepe3 BCIO
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l-[opTa_A_hl B Ap

B nipocrpasctae Muahepa BceaeHHas 3akAtoueHa B BALLCH CIAAbHE,

TTpOTHBOTCAOXKEEIE CTEHBI MACHTHIHBL ADYT APYTY; & NOTOMY, PORAA CKBO3D
OAY CTEHY, BRI TY'T K€ IIOABHTEC 13 IPOTHBOTIOACKHOA. ToyHO Tak 3Ke ¥ TIOTOAOK

uaerTraen noay. [IpocTpancTso MuaHepa 4acTo #3y4aioT 0 TOR npr4HHe,
UTO €ro TOUOAOTHA HAEHTHYHA TONOAOTMH NIOPTAAR-4€PBOTOUHHDL, HO C HUM
HaMHOTO ACTYE HMETD AGAQ B MATEMATHIECKOM OTHOWeRMM. ECAM CTenbi ABHTaIOTC A,
ro Bo Beeacnnoit MuaHepa Iy TeIeCTBUS BO BPEMEHH, BOIMOXKHO; AOIYCTHMBL

BceaeHHyto, STO6B CXBATHTD 3a MAe40 camoro cedst. (He pexoMenayetcs
HAHOCUTb BPeA CBOMM KAOHAM. ECAM Bbl BO3bMETE MUCTOACT M HATIPaBH-
T€ €ro Ha KAOHd BHEPEAH BaC, TO BaM, BOZMCOXHCQ, CTOUT HEPGCMOTPETI}
CBOK) O3MLIHIO M HE HOKMMATD HA KYPOK, OTOMY 4TO KAOH C3aAHM TAKOKE
treanTCs B Bac!) '
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[TpeacraBete, uTo B MpOCcTparcTBe MM3Hepa CTeHbl BOKPYT Bac OKH- {
MaroTcst. CUTyauns CTAHOBHUTCA MHTEPECHOH. AOYCTHM, HTO CIIAABHA
CKAMAETCA K MPABast CTEHA MEAACHHO ABKDKETCS MO HAIPABACHHIO K BAM |
co ckopoctbio 3 kM/ 4. Ecau Tenieps bl IpoiA€TE CKBO3b AEBYIO CTEHY, TO 11
CHOB2 NOSIBUTECh M3 [IPABO ABIDKYWEACA CTEHBL, HO YiKe IIpHOOpeTeTe '
AOTIOAHHTEABHYIO CKOPOCT, PABHYIO 3 KM/, COODLEHHYIO BaM CTEHOH,
TaK YTO Terepb Bbl OYACTE ABHIaTbCS CO CKOPOCTHIO 6 KHAOMETPOB B Hac. |
ITo cyTn, K&XABIF Pa3, KaK Bbl COBEPLUAELTE MOAHDIV IIPOXOA, BaM COOD-
IAETCS AOTIOAHMTEABHAS CKOPOCTH, paBHas 3 kM/4, ITocae nosTopenns
Iy TeLeCTBUY BOKPYT BceAeHHOM Bbl ABUTaeTeCh CO CKOPOCTHIO 9, moToM
12, 1S xM/4 — A0 TEX IO, I0K2 HE AOCTHIHETE HeBEPOATHOMN CKOPOCTH,
DAUIKOM K CBETOBOH.

B onpeaeseHHOH KPUTHUECKON TOUKE Bbl ABHTaeTeCh B 3TOH Bce-
AeHHO# Mu3Hepa HaCTOABKO OBICTPO, ITO HavMHaeTe ITyTelecTBUe BO
BpeMeHRH Ha3aa. 110 CyTH, Bl MOXKETe NOCETHTh AIOOYIO IPEABIAYILYIO
TOYKY HPOCTPAHCTBA-BpeMeHH. XOKUHT TIIATEALHO M3YUHA [TPOCTPaH-
cr80 Muarepa. On 06Hapy HA, 4TO € MATEMATHYECKON TOUKH 3pEeHHA
NPaBas U ACBaA CTEHb IOYTH UAEHTHUHBI ABYM YCTHAM-BXOAAM NOpTa-
A3-YepBOTOYMHEL YIHBIMHM CAOBaMM, Ballla CMIAABHA U €CTh NOPTAA, TAE
TIpaBast M A€Bas CTEHb OAMHAKOBBI M ABASIOTCS MACHTHYHBIMH YCThSMH-
BXOAAMH ITOPTAAQ.

3areM OH OTMETHA TOT $aKT, 4TO NPOCTPaHCTBO Muanepa HeycToM-
YMBO C TOYKM 3PEHMs KaK KAACCHYECKOH, TaK M KBAaHTOBOH MEXaHMKH.
K npumepy, ecan Bot HanpasuTe Ayd GOHAPHKA HA AEBYIO CTEHY, TO AYY
OyaeT HAOKPATh SHEPIUIO KAKABIF Pa3, MOABAAACS M3 TIPABOIM CTEHBL.
JTOT A4 mpuobperer roayboe cMeilieHe — TO eCTh OyAeT coaepxkars
BCe OOABIIIE IHEPTHH, AO TEX [10P, IOKA OHA HE CTaHeT 0eCKOHEeYHOM, 3 3TO
yxe HeBO3MOxHO. Man sxe Ayq $ponaps nprobpeter Takoe KOAHNECTBO
3HEPIHH, UTO CO3AACT CBOE COOCTBEHHOE HEBEPOATHO CHABHOE I'PaBH-
TALHOHHOE NOAE, KOTOPOE COXKMET CMAABHIO/opTas. Takum obpasom,
TIOPTAA COXMETCS, €CAM Bbl NOTBITAETECH IIPOATH CKBO3b Hero. Takxke
MOMHO AOKA3aTh, YTO HENTO, HA3bIBAEMOEe TEH30POM IHEPTHU-UMITYAbCA,
KOTOpbIi H3MepAET OHEPTETHYECKOE H BELECTBEHHOE COALPIKMMOE TIPO-
CTPAHCTBA, CTaHET OeCKOHEYHbIM, TOCKOABKY H3AY4EHHE MOXET IPONTH
CKBO3b 3TH ABE CTEHbI 0€CKOHEIHOE KOAMYECTBO Pas.

XOKHHF TaKHM 0OPa30M HaHeC 3aBepIUIAIOLIAA CMEPTEAbHBI YAAP NO
HAee NYTEWECTBUH BO BPEMEHH — MHOTOUHCACHHDBIE IPPEKTBI H3AYYe-
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HHMS HAKAAABIBAAMCE AO TeX I10p, [I0KA He HAYMHAAH CTPeMHTbCA K bec-
KOHEYHOCTH, CO3AABAS OTKAOHEHHUS, ryOs Iy TeeCTBeHHUKA BO BPEMEHH
1 3aKpbIBas NOPTAA.

B cBoMX paboTax XOKHMHI ITOAHSA BONPOC 00 OTKAOHEHHMSAX, YTO BbI-
3BAAC OXXHMBACHHYIO AUCKYCCHIO B pHU3HIECKOH AUTEpaType. Yueusble
PABACAMANCE — <«32> M «MPOTHB> MPUHLMNA 3aUTH XpoHoaorun. [To
CYTH, HECKOABKO $M3HKOB DPOCHAMCH HCKATh OpelllH B AOKA3aTeAbCTBe
XOKHMHra, BHOHpPas NOAXOARIINE 3HAYEHHA AAS NOPTAAOB, H3MEHAA HX
napaMeTphl — AAMHY K ripodee. OHM OOHAPYXUAK, YTO B HCKOTOPBIX
PEIIEHHUAX AASL TOPTAAOB TEH30P SHEPTUN-UMITYAbCA ACHCTBHTEABHO OT-
KAOHSIACS, HO B OCTAAbHBIX PeieHNsX OH ObIA 4eTKO onpeaeaeH. Pyccknit
¢usmk Cepreit KpacHHKOB paccMOTpEA BOTIPOC OTKAOHEHHI B CBA3M C
PasAM4HBIMH THIAMH TIOPTAAOB M CAGAAA BbIBOA, 4TO «HET HH KPYTIHUbL
AQKQ3aTEAbCTB TAKOTO MPEANOAOMKEHHA, YTO MAIIMHA BPEMEHH AOAKHA
ObITh HECTAOHABHA .

HayyHas MbICAb Tak ARACKO OTCTYNHAQ OT BBHIBOAOB XOKMHIQ, YTO
¢u3uk u3 [Ipuncrona Au-CrHp A Aa>ke BHIABUHYA TMITOTE3Y GHMU-
XpOHOAOTHYECKO¥ 3ammThl: «He cymectsyeT Takoro 3akoHa ¢pu3nks,
KOTOPBIA OBl NPEITCTBOBAA TOSABACHHIO 3AMBIKAIOTIMXCA BPEMEHHbIX
MeTeAb>,

B 1998 roay XokMHr 6bia BBIHYXACH B HEKOTOPOM POA€E IIOATH Ha
yCTynky. OH Hanucaa: «<TOT QaxT, 4TO T€H30p 3HEPrUU-HMIIyAbCA He
BBIKA3BIBAET OTKAOHEHHI [B OMPEACACHHBIX CAYYASX], AOKA3BIBAET, 4TO
oOpaTHAs peaKuus He HABA3BIBAET HaM CYIeCTROBAHHS IPUHLIMIIA 3a-
WHMTBl XPOHOAOTHM». JTO COBCEM HE O3HAYAET, YTO Ny TEWeCTBHE BO
BPEMEHH BO3MOXKHO, 3TO AMIb AOKA3bIBACT, 4TO HAIIIN [I03HAHAS B ITOM
00AaCTH elle AaAek0 He noanbl. Pusrik Mateio Buccep cuuraer, uro npo-
BaA FHMOTe3bl XOKUHIA «BOBCE HEe AOAKEH ITUTATh HAACKADL SHTY3HACTOB
NyTeINeCTBUR BO BPEMEHH, a CKOpee YKasbIBaeT Ha TO, YTO paspelienne
BONPOCOB 3a{HTBl XPOHOAOIMM TPeOYeT AOCKOHAABHON paspaborxy
TEOPUH KBAKTOBOK IPABATALINK >,

Ceroanis XOKMHY ye He roBOPHT, YTO STy TemeCTRs BO BpeMesH ab-
COAIOTHO HeBO3MOXHbL, OH YTBEPIKAIET AUIIb, HTO OHM OYEHD YK MAAO-
BEPOATHbI M TPYAHO ocyulecTBumbl. [ lepesec cosepiento ovepraHO He
B [10AB3Y ITy TeLeCTBHI BO Bpemenn. Ho Tem He MeHee HeAb3s TOAHOCTBIO
OTOpAChIBaTh BOIMOXHOCTD X OCyuecTBAcHUs. Ecan 61 MOXHO Ob1AO
KakuM-A160 06pa3oM UCHOAB30BATH DOABINKC KOAHYECTBA TIOAOKHTEAL-
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HOA H orpuua'rez\bﬂoﬂ 3HEPrHY, TO MyTCIIECTBIA BO BPEMEHH! U BIIPABAY
CTaAl ObI BO3MOXKHBL (I/I, BO3MOXXHO, HAllle BpEMS TOABKO TIOTOMY He
HABOAHHAHM TOAIM TYPHCTOB M3 GyAymero, YTO CaMbIM OTAJACHHBIM Bpe-
MEHEM, B KOTOpOe OHH MOTYT OTNPABUTHCS, ABASETCS MOMEHT CO3AAHUA
CaMOH MAlIMHbI BPeMEHH, @ MalMHbl BPEMEHH TI0K2 YTO €HIe HE CKOH-

CTpYHpOBatbt. )

Mamusa spemenn f'orra

B 1991 roay Ax. Puvapa Torr 11 3 [Ipuncrona nmpeasoxua ewe oaHO
pellieHre IRHIMTEHHOBCKUX YPABHEHUH, KOTOPOE AOMYCKAAD IIyTeme-
cTBHA BO BpeMenH. Ero moaxoa ObiA nutepeced noromy, uro forr Bbi-
OpaA coBepLIEHHO HOBOE, MOXKHO CKA3aTh, CBEXKEHbKOE HaIpaBAeHUe,
TNIOAHOCTBIO OTOPOCYB BPAAIOMKECS OOBEKTHI, MOPTAAB-4ePBOTOYHHB]
M OTPULIATEABHYIO SHEPTHIO.

TorT poaunscs B Ayncsuaae (wrar Kenryxku) B 1947 roay. B ero peun
AO CHMX TIOP CABIIIH MSATKHH KOXXHBIA QKI[EHT, KOTOPI KAKETCH HECKOAD-
KO K30THYHBIM B Pa3pexXeHHOM, DeCIOPAAOYHOM MUPE TEOPETHIECKOH
$usmxu. OH HavaA M3y4aTh QU3IUKY ellle B AeTCTBE, BCTYTIHB B KAy acTpo-
HOMOB-AIOOHTEAEH, TAE HACADKAAACS BUAOM 3BE3AHOTO Heba.

B uixoae [oTT Bbmrpaa npectvkmbiii koHKypc Bectuuraysa «Ioncku
HAYYHBIX TAAZHTOB>, B KOTOPOM TIOHBIHE YHRCTBYeT KaK MPEACEAATEAD
KIopH. 3akoHuHB [apBapa CO CTElEHBIO AOKTOPA MATEMATHKM, OH OTIIpa-
BUACSA B [ IpracTon, rae paboraer u 1o ceit AeHb.

JaHUMaACh MCCACAOBAHMAMH B 06AaCTH KOCMOAOTHH, [OTT 3aunTepe-
COBAACS «KOCMMYECKMMU CTPYHAMHK >, «OCTATKOM>»> boasmoro Bapesa,
CYILeCTBOBaHHE KOTOPHIX [IPEACK3bIBACTCA BO MHOTHX Teoprsix. Kocmu-
JeCKMe CTPYHbl MOTYT ObITh TOHBIIE AHAMETPA ATOMHOTO SAP3, HO HX
Macca MoXeT ObITh CPaBHUMA CO 3BE3AHON U OHHM NPOTATUBAIOTCS B
[POCTPAHCTBE Ha MUAAMOHBI CBETOBBIX AeT. [OTT MepBhiM OOHAPYKHA
pelleHKe YpaBHeHHH JHHIITEHHA, AOIYCKaloLee CYLHeCTBOBAHME KOC-
MUYECKHMX CTPyH. Ho 3aTeM OH 3aMeTHA B 3THX KOCMHYECKUX CTPYHAx
HeuTO HeoObyHOe. EcAM B33Th ABE KOCMITIECKHE CTPYHBL M OTIIPABHTH
MX HaBCTpedy APYT APYTY, TO MpPAMO mepea TeM, KaK OHY CTOAKHYTCH,
MX MOKHO MCIIOAB30BATh B Ka4ecTBe MALIKMHbI BpeMern. Bo-sTophix, oH
OGHapYKHMA, 4TO €cAM O0AETETh BOKPYT CTRAKHBAIOLMXCA KOCMMYECKHX
CTPyH, TO NPOCTPAHCTBO OKMMAETCH, YTO MPHAAET eMy HeOObIYHbIE CBOH -
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cTBa. MBI 3Ha€M, YTO, €CAH, HAPUME], 0GOMTH BOKPYT CTOAA M BEPHYTbCA
Ha MECTO CTApTR, Mt coBepm 060poT (BOKpyr croaa) B 360°. Ho ecan
paKeta OBACTHT ABE KOCMHYECKHE CTPYHBI TIDH UX IPOXOXAEHHH APYT
CKBO3b APYTa, TO OHa, DO CYTH, COBEPIIMT HEOAHBI 000pPOT, MEHBIIE
360°, HOTOMY 4TO MPOCTPAHCTBO CkuMaeTcs. (JTo TOnoAOTHA KOHYCA.
Ecan Mb1 00A€THM BOKPYT KOHYCa, TO OOHAPYKHMM, 4TO COBEPUIMAM He-
[0AHBIT 060poT.) Takum 06pasoM, CTPEMHTEABHO 06AETEB BOKDYT 0be-
HX CTPYH, BBl PAKTHIECKH MOTAX Db IIPEBBICKTE CKOPOCTS cBeTa (€ Touku
3PEeHMS HAXOASLIETOCS B OTAAACHMH HabAIOAATEAS), HOCKOABKY Obmjee
PACCTOAHHE OYAET MEHBIIMM, YeM OXXHAAAOCH, OAHAKO 3TO He POTUBO-
PedMT CrelMaAbHO TEOPHH OTHOCHTEABHOCTH, IOCKOABKY B Ballei
cOBCTBEHHOM CHCTEME OTCHETd CKOPOCTh PAKeThl HHKOTAA He ITPEBHICHT
CKOPOCTH CBETA.

Ho 310 TakKe 03Ha4aeT, YTO €CAN Bbl ODAETHTE ABE CT2AKHMBAIONIMECS
KOCMAYECKHE CTPYHBI, TO CMOXETE COBEPLIMTH Ty TEIECTBHE B IIPOLIADE.
[oTT BCoMuHaeT: «IKoraa s 06HAPYIKHA ITO pelreHHe, 1 IPe3BBHANHO
B3BOAHOBAACSH. B peureHny HCIIOAB30BAAOCH TOABKO ITOAOKMTEABHOE Be-
WECTBO, KOTOPOE ABUIRAOCH CO CKOPOCTHIO, HE NPEBBIIAIOEH CKOPOCTh
cBeTa. AAf CpaBHEHUA: pellieRus, MPUBAEKIIONME HOPTAAbY, TpebyoT
OpPHCYTCTBUS 6OAEE IKIOTUHECKOrO OTPULATEABHO-OHEPreTUYECKH-
[IAGTHOTO BeecTsa (TO eCTb 9€r0-T0, YTO BECHT MEHbIIE, JEM HHUETO) ».

Ho xoanyecTso sxepriy, HeoOXOAHMOE AASL CO3AAHHSA MAIUKMHEI
BpPeMeHH, ITPOCTO HeBePOSITHO. «UTOObI CAEAAT BOIMOXKHDBIMM IIyTe-
WeCTBHS B NPOMIAOE, KOCMHYECKHEe CTPYHbI Maccoi B 10 TPHAAMOHOB
Ha CAHTHMETD AOAXHDI ABHIQTBCS B [POTHBOTIOAOXKHBIX HANPABACHHAX
CO CKOPOCTSMU, COCTABATIOWMMH, 110 MeHbuIeH Mepe, 99,999999996 %
ckopocTu cBeta, Mot HabAropaam 8o Bceaennos npoToHs BrcOKO#H
SHEPIHH, ABHIAIOUIMECs TAK JKe OBICTPO, & MOTOMY TaKMe CKOPOCTH BO3-
MOMHbI>», — 3aMe4aeT OH.

HekoTopbie KPUTHUKHN YKA3BIBAIOT Ha TO, YTO KOCMMYECKHE CTPYHbL —
ABACHUE OYEHD PEAKOE, ECAM OHM BOOOIIIR CYIIECTBYIOT, 3 CTOAKHOBEHME
KOCMHYECKHX CTPYH — elte Ooaee peako. [loaromy ToTT npessoxua
CA€AYIOUIEE: BBICOKOPA3BUTAS IINBHAMAALIS MOXKET OOHAPYXHTD KOC-
MHHECKYI0 CTPYHY B OTKPBITOM KOCMOCe. ¥cnoAb3ys rdraurckue Koc-
MUYECKHe KOpabAM 1 TOUHeRLIHe TPHOOPH OTPOMHBIX Pa3MepOB, AIOAHN
Byayiiero Morax 6» NpeoOpasoBaTh STY CTPYHY B CAETKA HETPABHABHHIH
TPAMOYTOAbHMK-TIETAIO (IIOXOXKMI Ha HAKAOHHBUA CTyA ). ITo ero Teopuw,
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T3 NETAS-TIPAMOYTOABHHK MOXKET KOAAATICHPOBATD ITOA BOSACHCTBHEM
cBOeil COBCTBEHHOM IPABUTALIMH, TAK YTO ABA [IPAMbBIX OTPE3Ka KOCMude- !
CKO# CTPYHbI MOTY T TIPOAETETh APYT MMMO APYTa CO CKOPOCTBIO, DAMBKOH

K CKOPOCTH CBETa, CO3AAB TeM CaMbiM Mailusy BpeMeru. Y Tem He Menee

Tort mpuaHaeT: «Koarancupyiomas MeTAs U3 KOCMKYECKO¥ CTPYHB, AO-

CTATOMHO OOABINAA AASL TOTO, YTOOBI BBI CMOTAY OBAETETH BOKPYT Hee M

OTIIPABUTBCS XOTA Obl HA TOA HA32A B IIPOLIAOE, AOAXKHA DblAa Obl UMRTD

MACCY-OHEPIHI0 DOACE TOAOBHUHbE BCEH TAAAKTUKH ».

BpemenHbBIe mapaAOKChI

TpaAHLIMOHHO ele OAHOM MPHYAHOM, 1O KOTOPOY yyeHble OTOpachI-
BAaAH MACIO IyTEUeCTBHS BO BpeMeHM, OBIAM BPEMEHHSIe TaPAAOKCHL.
Hanpumep, ecau BBl BEpHETECh Ha3aA BO BPeMeHH M yObeTe CBOMX
pOAMTEAel A0 MOMEHTA BALIETO POXKACHHUS, TO POKACHME Balle CTAHET
HEBO3MOXKHBIM. TaK YT0, AASL HAYAAQ, BbI HHKOIAQ HE CMOXETE BEPHYThCA
Ha3aA BO BPeMeHH U YOHTh CBOMX POAHTEACH. DTO BAKHO, MOCKOABKY
HayKa OCHOBBIBAETCS HA AOTHUYECKH TIOCAEAOBATEABHBIX HACAX; TAKOIO
BPEMEHHOTO NAPAAOKCA OBIAO GBI AOCTATOUHO, YTOOBI OTOPOCHTD HACIO O
My TeLEeCTBUM BO BPEMEHH.
3TH BpeMeHHbIe NAPAAOKCHI PAIAEASIOTCA Ha HECKOABKO KaTerOpHA:

AeAysIkHH mapaaokc. COraacHo 3ToMy MapasoKCy, Bbl H3MEHAETe
[POUIAOE TAKMM OOPA30M, 4TO CYRICCTBOBAHUE HACTOANIETO CTa-
HOBHTCsl HEBO3MOXHMIM, Hanpymep, OTIIpaBUBIINCH B OTAAACHHOE
MPOWAOE, Y7005 BITAAHY Th Ha AHHO33BPOR, Bbl MOXKETE CAY4aAHO
HACTYDMTb Ha MAAEHBKOE MOXHATOE CYIIECTBO, KOTOPOE, BO3MOX-
HO, DBIAD TEPBBIM IIPEAKOM POAL UEAOBEYECKOTO. YHUYTOXUB CBO-
€ro IPEeAK], Bbl ACAACTE COOCTBEHHOE CYILECTBOBAHHE AOTHYECKH
HEBO3MOMHBIM.

Un¢opmannonnpii napasokc. CoraacHo 3ToMy NapapOKCy, HH-
$bopMaLIKa IPHUXOANT U3 OYAYLIETO, a 3TO 03HAYALT, UTO Y HEE HeT
Hadasa. Hanpumep, npeacrasyM, 4To KaKOH-TO yIeHbIiA CO3aaA
MAIIMHY BpeMeHM U OTHPABAIETCS B IPOLIAOE, YTOOBI HOBEAATD
CeKper NyTellecTBHs BO BpeMEHH CAIMOMY cebe B I0HBIE [OABL
Y aroro cexpera He OYAET HauaAd, [TOCKOABKY Td MAlIHHA BpeMe-
HH, KOTOPYIO CO3AACT MOAOAOH YUeHBIi, He OyAeT H300peTeHa nm
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CAMHMM; CEKPeT ee KOHCTPYKLUU OYAeT epeAaH eMy ero CTapumM
BONAOILEHHEM.

ITapapoxc Baakepa. ITpeanoroxum, 1eaoBex 3naer, KakuMm OyaeT
ero Hyayluee, 1 coBepuIaeT KAKOH-TO MOCTYHOK, YTO AEAAET CyLle-
CTBOBaHME Takoro byaymero nesosmoxxnnM. Hanpumep, b1 cos-
Ad€Te MALIKHY BPEMeHH, KOTOPas MOXET YHECTH Bac B Hyaymee,
¥ OOHAPYKUBAETE, YTO BaM CY)KAEHO JKEHUTHCS HA XKEHIMHE MO
nmern Aerin. OAHaKO B MKy Cyabbe Bbi pemaeTe JKeHUTHCs Ha
MKEHLIUHE MO UMeHH XeAeH, TAKMM 00pa3oM AeAasi HEBOSMOXHDIM
CYUIeCTBOBAHHE TAKOIO OYAyIeTo.

CexcyasnBbrit mapaaokct®, Coraaco 3Tomy mapapokcy, sui sBas-
eTech CBOUM COOCTBEHHBM OTIIOM, YTO HEBO3MOXKHO OHOAOPH-
yecky. fepont uctopun, HanvcaHuol OpuTaHCKUM PHAOCOPOM
AxxoHaTaHoMm [appuCOHOM, He TOABKO SBASETCH COOCTBEHHbIM
OTIIOM, HO ¥ CheadeT camoe cebs. B kaaccideckom npousseaeHum
Pobepra Xasinaaitna «Bce 8bi 30MOK > repoit OAHOBPEMEHHO
COOCTBEHHBIN OTEL, H MaTb, ¥ AOUb, ¥ ChIH — TO eCTh B HEM BO-
IIAOLIEHO BCe GAMHUABHOE APEBO. (32 noapoOHOCTAMK obpary-
Tech K npumedaHiaM. PackphiTh TaiHy CeKCYaAbHOrO NMapaaoKca
B AEMCTBUTEABHOCTH AOBOABHO CAOXHO, IOCKOABKY 31O Tpehyer

3HAHWI Kak B 0DAACTH TEOPHMM My TeeCTBHA BO BPEMEHH, TaK U B
mexannke AHK.)

B «Konue Beynoctu» Aizex A3HMOB pHCyeT B CBOeM BOOOpake-
HUH «BPEMEHHYIO TIOAHLIMIO», KOTOPAsl OTBEUYAET 32 MPEAOTBPACHHE
FI0A0OHBIX napasokcos. B puabme «TepMunaTop> cioxeT OCHOBaH Ha
HHPOPMALMOHHOM MAPAAOKCE — YYeHbIe H3y4al0T MUKPOYHII, B3AThIA Y
pOOOTA M3 AAACKOTO OYAYILIErO, 3aTEM OHM CO3AIOT LIEAYIO Pacy poGOTOB,
KOTOpbl€ HAACAEHBl CO3HAHMEM, U Te 3aBOeBbIBAIOT BeCh Mup. Viupimu
CAOBaM¥, CamMa KOHCTPYKLIHS 3THX pOOOTOB He Oblaa CO3AAHA KaKHM-AMO0
“300perareaeM; OHa IPOCTO B3ATA H3 OOAOMKOB OAHOTO U3 POOOTOB AQ-
aexoro byaymero. B drabme «Hazap B 6yaymee » Maitka Ax. Dokc npiTa-
eTCA H30eXaTh «ACAYIIKMHOTO MAPAAOKCA», KOTAQ BO3BPALIAETCA HA3aA
BO BPEMEHH H BCTPEYACTCsi CO CBOECH MATEPHIO-TIOAPOCTKOM, KOTOPas TYT
e BAK06asetcs 8 Hero. Ho ecan ona orsepryet yxaxupanns orta Gokca,
TO CaMO CYLecTBOBaHME Makikaa 6YACT NOCTaBAEHO NOA YTIPO3Y.
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CuUeHapHUCTh OXOTHO HAPYILAKT 3aKOHbI PUIHKH, CO3AABAA TOAAM-
Byackue 6aokbactepsL. Ho B Kpyry GH3MKOB K Takum 11apaAOKCcaM OTHO-
CATCs O4eHb Cepbe3ro. A1oboe pelenre TOAODHBIX IIAPAAOKCOB AOAKHO
OBITH COBMECTHMO C TEOpPHEll OTHOCHTEABHOCTH H KBAHTOBOW TEOPHEN.
Hanpumep, Aas coBMelieH C TEOPHEN OTHOCHTEABEOCTH PEKa BpeMe-
HH AOAKHA ObITb HeckoHedHoi. Bor He MOxKeTe 3alipyanTh peKy BpeMeH .,
B obimeit Teopun OTHOCHTEABHOCTH BPEMs NPEACTABACHO KAK TAAAKASA
NPOTHKEHHAA NOBEPXHOCTD, KOTOPYIO Heab3sl Pa3opBaTh H Ha KOTOPOH
He MOKeT 0Opa3oBaTbcs psibs. Tornoaorus ee MOXeT M3MERHTHCH, HO
MPOCTO TaK OCTAHOBHTHCS PEKA HE MOXKET. JTO 03HAYALT, YTO €CAU BhI
yDbere CBOHX POAMTEAEH AO MOMEHTa COOCTBEHHOTO POMAEHHS, TO Bbl
He McyeareTe. Takol BapHAHT Pa3BUTUA COOBITMI MPOTHBOPEYHA Obi 3a-
KOHaM QH3NKH.

B HacTosmiee Bpems GHIHKHM ACAATCS Ha ABE TPYIIIibl, HOAAEPXKHU-
Bas ABAd BO3MOKHbIX PelleHHs ITHX BpeMeHHKX [apaAOKcoB. Pycckuit
xocMoAor Mropy HoBukos cunTaeT, YTo Mbl BHIHY)KAEHE ASHCTBOBATD
TaKHM 0Dpa3oM, CAOBHO ITAPAAOKCh! Her3OexHbl Ero noaxoa HashisaeTcs
«LIKOAOH HETPOTHBOPEYNBOCTH>». ECAM peka BpeMeHH MATKO NOBOpa-
YKBaeT BCILATh M CHOBA 3aMbIKAETCA Ha CAMOiT ceOe, CO34aBast BOAOBOPOT,
TO, COTAACHO NPEANIOAOKeHHAM HOBHMKOBA, €CAH MBI PelliM BEPHYThCS
Ha3aA BO BPEeMeHH, 4T0 ObA0 Obl YpeBaTO CO3AAHMEM BPEMEHHOTO M-
PAAOKCA, TO HEKas «HEBUAMMAS PyKa» AOAKHA BMEMIATHCS K MPEAOT-
BpPaTUTh NpbuKok B npontroe. Ho B moaxoae Hosukosa cymecrsyior
npobAeMbt CO CBOOOAHOT Boaeit. EcAu Mbl BepHEMCH Ha3aA BO BpeMeHH
U BCTPETHM CBOMX COOCTBEHHBIX POAMTEALH, TO MOXHO [TOAYMATb, UTO B
CBOUX ACHCTBHAX Mbl PYKOBOACTBYEMCS cobcTBenHON BoAen; HoBukos
CYUMTAET, YTO €Ilie He OTKPHITEINA 3AKOH PH3UKM 3anpelaeT Aloboe Aeh-
CTBHE, KOTOPOE U3MEHHAO Obl Hyayiiee (HanpHMep, TAKOe ACUCTBHE,
Kak YOUACTBO COOCTBEHHBIX POAMTEACH HAH NIPEAOTBpaLieHne PaKTa
cobcTBeHHoro pokaenus). On oTMeuaer: «Mbl He MOKeM OTNPABUTE
Ny TeleCTBeHHMKA BO BpeMeHH B Caabl JAeMa, 4Tobb1 nonpocuTs EBy He
pBaThb A0AOKO C AepeBa».

Yro >xe aTO 33 3arap0yHaA CHAQ, HE MO3BOASIOWAS HAM H3MEHHTD IIPO-
LIAOE 1 CO3AATh BPEMEHHOH IMApaAoKe? « Takoe AaBaeHHe Ha HANTY BOAIO
HEOOBITHO 1 3arapA04HO, HO BCE )K€ OHO UMEET CBOM MAPAAACAH, — TIMIET
oH. — Hampumep, 1 MOTy N3BSIBHTS BOAKD IPOTYAATBCS MO TIOTOAKY 6€3
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BCAKOTO CHEHAABHOTO CHapSDKEHHMA. 3aKOH I'PABHTALIMHU He IO3BOANT
MH€ 3TOTO CACAATD; S YTIAAY Ha MOA, ECAM MOMBITAIOCH ITO CAGAATD, & I10-
TOMY MO3l CBODOAA BOAN OTpaHMYeHa» .

Ho BpemeHHbIe MapaAOKChi MOTYT IPOHCXOAUTb H TOTAQ, KOTAQ He-
OAYIIEBACHHOE BEWECTBO (BoBCe He 0bAaaatomee cBOBOAROT BOAETT) 3a-
bpaceiBaerca B npotnaoe. I peArnoamkHm, 9To nepeas 6uTBOM AAeKcaHApA
Beawkoro ¢ japem nepcop Aapuem I B 330 roay Ao H. 5. Bl OTOpaBAseTe
B IIPOWIAOE [TYAEMETbI C MHCTPYKLIMEN HA APEBHETIEPCHACKOM M0 HX HC-
[IOAB30BAHMIO. MBI OBl MOTEHLHAABHO U3MEHHAN BCEO [IOCACAYIOY O
eBPONEACKYIO HCTOPHIO (M, BO3SMOXHO, 00RAPY)XUAM Obl, 4TO BMECTO
OAHOTO M3 €BPONEHCKHMX H3BIKOB Pa3roBapHBAaeM Ha KakKOM-TO AMaAeKTe
[EePCUACKOTO).

ITo cyTH, Adke MeAbMasiIee BMETIATEABCTBO B IIPOWIAOE MOXKET CTaTh
NPHMHUHOK CAMBIX HEOXKHAAHHBIX FTApaAOKCORB B HacToseM. Hanpumep, B
TEOPHH Xa0Ca UCMOAB3YeTCs MeTagopa «addexT 6abouxu>. B kpuruye-
CKMe MOMEHTHl POPMHPOBAHNA KAMMATa 3EMAH AOCTATOUMHO MAAEFIero
TperieTa Kpbiabes Hab0UKH, ITOOBI ITyCTUTD IO BOAE PAOB, CIOCOOHYIO Ha-
PYIMVUTH 62AQHC CHA M BBIABATH TPO3Y CTPALIHOM CUABL Aake MeAbyarimme
HEOAYIUEBAEHHbIE 00BEKTbi, HYAYIH OTIIPABAEHDI B TIPOLIACE, HEM3OEKHO
M3MEHAT NPOIIAOE CAMBIM HEIPEACKA3yeMbiM 0DpasoM, YTO CTaHET IpH-
YHHOM BPEMEHHOTO [TAPAAOKCA.

BropemM criocobom paspeiieHus BpeMEHHOTO MapasOKCa ABAAETCS
BapHaHT, [IPH KOTOPOM PeKa BpEMeHH MATKO Pa3BeTBAACTCSA HA ABE PEKH,
HAHM PyKaBa, 00pasys ABe pasavunble Beeaennbie. MinpiMun caoBamy,
eCAH OBl BBl OTILPABHAHCH B NPOIIAOE H 3ACTPEAMAH CBOMX POAMTEAEH
AO MOMeHTA COOCTBEHHOIO POKACHIA, Bbl Obl YOUAM AOAEH, KOTOpPBIE
FeHeTHYECKH He OTAMMAIOTCA OT BAUIMX POAHTEACH B AAbTEPHATHBHOM
BCEACHHOM, B TO¥, TAE BbI HUKOTAQ He popuTech, Ho Bamn poaurean B
BaleH POAHOU BceAeHHOM OCTaHyTCA KMBBL

BTopas rumore3a Ha3bIBaeTCsH «TeOPHUEed MHOFHUX MUPOB>»: CYTb €€ B
TOM, YTO BCE BO3MOXKHBIE MHOPOUHCAEHHBIE MUPbI MOT'YT CYIIeCTBOBATD
OAHOBPEMEHHO. 3T0 UCKAIOYAET OECKOHETHOE KOAMYECTBO PACXOXKAE-
Hu, o6Hapyxennoe XokukroM'”), HockoAbky usaydenve e GyaeT pas
3a Pa3oM NPOXOAMTD CKBO3b NMOPTaA, Kak B npocTpancTBe Mushepa.
Ecan oHO ¥ MPOHKMKHET CKBO3b [TOPTAA, TO TOABKO OAMH pa3. Kakaprit
pa3, IPOXOAS CKBU3b ITOPTAA, OHO OYAET BXOAMTH B HOBYIO BCEACHHYIO.
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U 3TOT nMaparoKe BOCXOANT, BO3MOXKHO, K FA002ABHOMY BOIIPOCY KBaH:
TOBOM TEOPHH: KAK MOXET OBITH KOT M KHBbIM, 1 MEPTBbIM B OAHO 1 TO
Xe BpeMs?

AASL OTBETA Ha ITOT BOMPOC PUIHKAM MPHINAOCH TIPUHATD BO BHH-
MaHHe ABa IOKHPYIOWHX peweHus: Anbo cymecrsyer Kocmmueckuit
Pasym, caeasmit 32 BceMH HaMH, AMDO CyIlecTBYeT DecKOHeYHoe KOAN-
4€CTBO KBAHTOBBIX BCEACHHBIX.



TAABA 6

IlapasaeAbHbI€ KBAaHTOBBIE
BCEACHHbIE

Ayma0, He onmOyCh, eCAM CKXKY, YTO HUKTO He TIORUMAET KBAHTOBYIO

MeXaHHKY.

Puyapa Peinman

Awo6oi, k1o He nopaxeH KBAaHTOBOH TEOPHEH, IPOCTO €€ He IOHMMAET.

Huanc bop

Apurareab, ocHoRaHHBIF HA IPMHLMNE beckoneyHom Hesepoxmocfu, —
3TO NPEKPACHBIT HOBbIH CTIOCOH NepeceyeH A OrPOMHBLX MEXK3BE3AHBEX
PACCTOSHHUH 33 AOAM CEKYHAB! 6e3 HYAHOTO DOoATaHMA

110 CHIEPOPOCTPAHCTBY.

Ayraac Apamec

B CBEPXTIONYASPHOM IKCLCHTPUYHOM HAYYHO-PAHTACTHIECKOM pO-
MaHe Ayraaca Apamca « ABTOCTONOM IO FAAAKTAKE » FePON HAXOAUT
OPHIHHAABLHBIA CTIOCOO My TeleCTBHA K 38e34aM. BMecTo ucnoassoBanms
YepPBOTOYKH, THNEPACPOTr MAH IOPTAAOB B APYTHE U3MEPEHHUA AAL ITyTe-
LIECTBYA B MHbIE [RAAKTUKM, OH PelIaeT OBAAACTb IPUHITMIIOM HeoTpeae-
AEHHOCTH, YTOOB MOAHHEHOCHO IPEOAOAEBATH IIMPOThI MEXKIAAAKTHYE-
CKOro npocTpaHcTBa. EcAM Gbl Mbl MOTAM KakKUM-TO OOPa3oM NOAYHMHUTD
cebe BePOATHOCTD OTPEACACHHDIX HEBEPOATHBIX COOBITHI, TO CT2AO Dbl
BO3MOKHDIM BCE YTO YTOAHO, B TOM YHCA€ ITYTEHIECTBHSA CO CKOPOCTHIO,
IPEBOCXOAAINEH CBETOBYIO, M AAKE ITyTELIECTBHSA BO BPEMEHH. AOCTHYD
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AAAEKHX 3BE3A 33 CEKYHADBI MAAOBEPOSTHO, HO ITPU YCAOBMH, YTO Bbl MO-
XKETE YTIPABASTD KBAHTOBBIMM BEPOATHOCTAMY RO CBOEMY YCMOTPEHHIO,
AQXKE HEBO3ZMOXHOE MOXET CTaTh AEAOM TIPHBHIMHBIM.

KsanroBas Teopusa OCHOBaHa Ha TOM, 4TO CYIIECTBYET BEPOATHOCTD,
YTO BCe BO3MOXHbIE COOBITHA MOTYT NPOH30HTH BHE 3aBUCHMOCTH OT
TOI'0, HACKOABKO OHH (GAHTACTHIHbI HAM TAYNIBL. DTO, B CBOXO O4EPEAD, Ae-
XKUT B OCHOBE MHPAALIMOHHOM TeOpHU — B MOMeHT boapinoro Bapoipa
MPOH30INEA KBAaHTOBDIA HEPEXOA B HOBOE COCTOSHME, HAXOASACH B KOTO-
pom BceaeHHas BHE3AMHO HEBEPOATHO PacIIMPHAACk. BUAMMO, B Hauna
BceaenHas Moraa 3apoAMTbCA B pe3yAbTaTe MAAOBEPOSITHOTO KBAaHTOBO-
ro ckauka. XOTs AAAMC NHCAA B Y TKY, Mbl, HIUKM, ROHUMAEM, YTO €CAH
OB MOXHO GBIAC KAKHM-TO OOPA3OM YIIPABASTH STUMH BEPOATHOCTAMY,
TO CTAAH ObI AOCTYTIHBI TPIOKH, HEOTAMUHMbie OT BoAweOcTsa, Ho B Ha-
CTOAUjeE BPEMs H3MEHEeHHe BePOATHOCTER TIPOHCXOXACHHA COObITHR
HAXOAUTCSH AAAEKO 33 IPEAEAAMM BOIMOXXHOCTEH HalkeH TeXHOAOTHH,

Hroraa s A0 aciMpaHTaM HalEro YHUBEPCUTETa 3AAAHHA HONPOlile,
HaIpHMep BBIUMCANTD BEPOATHOCTD TOrO, YTO OHU BHE3AITHO AEMATEpPH-
AAH3YIOTCH M CHOBA BO3HUKHYT C APYTOH CTOPOHbI KHPTIMMHOM CTEHBI.
CoraacHo KBaHTOBO! TEOPHH, CYINECTBYeT MaAas, HO HCIUCASIEMAS
BEPOATHOCTD TOrO, YTO TaKOe MOXET npousoitu. Mau, koau Ha To to-
[IAQ, BEPOSATHOCTD TOTO, HTO Mbl ACMATepUAAM3YeMCAa Y ceOs B FOCTHHOK
v nonaaeM Ha Mapc. CoraacHo KBaHTOBOJ TeOpHH, B MPUHLIKIE MOXHO
BHE3AIHO PEMATEPHAAM30BaTbhCA Ha KpacHO! maaHeTe. KoHedHo e, aTa
BEPOATHOCTDb HACTOABKO MaAd, YTO HaM MPHIUAOCH OBl XKAAThb AOABIIE
xn3HK Beeaennon. B pesyarTare B Haleh noBCEAHEBHOM )KU3HM Mbl OT-
OpaceiBaeM BEpPOSTHOCTb Takux coObiTHi. Ho Ha cybaTromHOM yposHe
TAKHe BePOSTHOCTH KU3HEHHO HEOOXOAUMBI AA GYHKLIMOHUPOBAHHS
SAEKTPOHHUKH, KOMITBIOTEPOB 1 AA3EPOB.

[1o cyTH, 3AEKTPOHBI PETYAAPHO AEMAaTEpHAAM3YIOTCA M PEMaTepHa-
AM3YIOTCS Ha APYTOM CTOPOHE CTEHKH B 3aIT4aCTsAX BAIMX KOMITbIOTepOB
¥ KOMITAKT-AMCKOB. B npuniMe, BCA coBpeMeHHas LIMBUAM3ALIKA NOTEP-
e Obl KpyHIeHUE, eCAM OBl SACKTPOHBI HE MOTAH HAXOAHTBCS B ABYX Me-
cTax opHoBpeMeHHO, (MoAEKyAbl, #3 KOTOPbIX COCTOAT HalIN TeAa, TOXE
pacmaAmch Obl, He OGyAb ITOro MPHIYAAMBOrO MpuHummna. [Ipeacrassre
cebe CTOAKHOBEHHUE ABYX COAHEUHBLY CHCTeM B KOCMOCE, IIPOHCXOAsLee
COTACHO 3akOHaM rpaBuTary HeioTona. CToAkHYBIIHECS COAHENHBIE
CHCTEMBI PACIaAKCh Dbl M TIPEBPATHAMCH B KyHy XA0THYECKH pa3bpo-
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CAHHBIX NAQHET U acTeponaoB. [loaobubiM 00paszomM, ecau 6B aromsl
AEHCTBOBAAM B COOTBETCTBHH C 3aKoHaMu HbioToHa, onm Ob1 pacnaa-
AMCb BCAKHMIA Pas, BPE3asch B APYTOM aToM. ABa aTOMa 0ObEAMHAIOTCA B
MOAEKYAY IMEHHO Ha OCHOBE CTIOCOOHOCTH IAEKTPOHOB OAHOBPEMEHHO
HAXOAMTBCS B TAKOM OFPOMHOM KOAHYECTBE MECT, YTO OHK 00pasyloT
«3AEKTPOHHOE 0DAAKO», KOTOPOE YACP)XMB2ET aTOMbl BMecTe. Taxum
0bpa3om, MOAEKYABI yCToruMBbY, a BeeaenHas He pa3BaAuBaeTca noToMYy,
4TO 2ACKTPOHBI MOFYT HAXOANTLCA BO MHOTHX MECTAX OAHOBpPEMEHHO.)

Ho ecam 3AeKTPOHBI MOryT CYIIECTBOBATE B TIAPAAAEABHBIX CO-
CTOSHMAX, MApA Ha TPAaHM CYWIECTBOBAHUA M HEOBITHA, TO MOYeEMY He
MOXET TO K€ CaMoe IIPOHCXOAHTD U co BeeaenHo#? B xone KOHIIOB,
B KaKO#-TO MOMeHT BreaeHHas HhAa Menbile, ueM aaekTpoH. I1pusHas
BO3MOMHOCTD TTPUMEHEHMS KBAHTOBOTO [pHHLMITA KO BceaeHnow, Mby
BBHIHYKACHBI IPHHATHL BO BHHMaKHe CYyeCTBOBAHHE MAPAAAEAbHBIX
BCEACHHDIX.

KiMeHHO 5Ta BO3MOXHOCTD PacCMaTpMBAeTCs B BOAHYIOEM Hay4HO-
$anracTryeckoM poMare Puanrna Avka «eaoBex B BHICOKOM 3aMxe:.
B xnure cymectByeT Apyras BCEACHHAS, OTAGACHHAS OT Hallled OAHMM-
eAHMHCTBEHHDIM KapAMHAALHEIM cOORITHEM. B.Toi Bceaennoi B 1933 roay
HCTOPUA HIMEHAETCSA, KOTAA ITyAsl HAEMHOTO YOMFLIbl yOMBaeT npeau-
aenTa PysBeabta B nepesift Top nocae ero usdpanmus. Ero obsa3aHnocTH
beper Ha ceOst BHLe-ipe3nAeHT TapHep, KOTOPBIA NPOBOAHT MOAKTHKY
H30ASLIMOHI3MA, B BOCHHOM OTHOLEeHHH 0CAabAs101Ty10 CoeavHEeHHbIe
Irarer. He noarorosusumcs k araxe Ha [epa-Xapbop u Tak 1 He onpa-
BHBIIHCH NOCAe noTepu Bcero ¢paota, Coearnennpie Hlrare 8 1947 roay
BHIHY>KACHB! MOAMMHUTHCA HEMUaM u snoHuaM. B xoHue xonuos CIHA
PAa3ACAMAM HA TPH 4aCTH: TePMAHCKHA PeiiX KOHTPOAMPOBAA BOCTOY-
HOe mobepexbe, AMOHIH — 3aIlaAHOe NODEPeKbE, MEXAY KOTOPHIMU
HAXOAMAACH TPEeBOXKHAA rpanuua — wrarhi Craauctex Top. B sTon
NAPAAAEABHON BCEACHBOM 3araAOUHBIH YEAOBEK MMIIET KHUrY NOA Ha-
sBanmeM «(CapaHya CaANTCs TyMed», OCHOBAHHYIO Ha 1uTaTe u3 brifaun,
sanpeiledHor HauctamH. B kHire roBOpUTCA 0 APYTO#t RCEACHROR, TAE
PyspeAbTa He yousatot, a bpuranns u Coepunentbie lrars nobexaaror
HAMCTOB. MHCCHA repoMHM 3aKAIOHAETCA B TOM, HTOOBI BBIACHUTD, €CTh
AH [IPaBAQ APYTast BCAEHHA, TA€ LIAPAT CBODOAA M AeMOKDATHS, a He TH-
PaHMs M PaCH3M.
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CymMepeunas 30Ha

Mup «YeaoBeka B BHICOKOM 3aMKe> U HALI Pa3AEACHD! KPOIHEYHbIM He-
CYACTHBIM CAYYaeM, OAHOM-EAMHCTBEHHOM IyAeH, BHIAETEBIICH 13 PYKbs
youiLp-HaeMHHKA. OAHAKO BO3MOXHO TAKOKE, YTO [APAAAEAbHBIA MUP
MOXET OTACAATD OT HAMEro HUYTOXKHOE BOIMOKHOE COOBITHE: OAHO-
EAMHCTBEHHOE KBAHTOBOE CODDBITHE, ROAEHCTBHE KOCMHUECKOTO AyYa.

B oanoM 13 3anM30p0B ceprasa «Cymepeutas 3oHa» 9eA0BeK IPOCH-
[ACTCS X OOHAPYXKMBALT, 4TO XkeHa He y3HAeT ero. OHA C KPUKOM BbIrOHSA-
€T ero, yrpoxas TeM, 4T0 BbI3OBET NOAULIMIO, Bpoas mo ropoay, 4escBek
BbIACHSET, YTO M 3dK2ABIYHbIE APY3bA TAKOKE HE Y3HAIOT ero, Oyaro Obl OH
HUKOIAZ M HE CYIIeCTBOBAA. B KOHIIe KOHIOB OH 3aX0AUT B FOCTH K CBOMM
POAMTEASAM; 3TO NOCEWEHHE [IOTPSCAET €I0 A0 TAYOHHB Ay1iH. PoanTean
3AABASIOT, 4TO OHN BUAST €10 BIIEPBbIE K BOOOLE y HUX HUKOTAR He ObiAO
coa. OCTaBUIICH O€3 CeMbH, APy3el 1 AOMa, repoit GecueabHo 6poauT
110 FOPOAY M B KOHUE KOHIOB, KaK D€3AOMHBII, 32CHITAET HA CKaMbe B
napke. [ [pOCHYBIIHC Ha CAGAYIOLIMI AEHD, OH OOHAPY>KHBAET, 4TO CHOBA
A€XUT B YAO6HOI7! MOCTEAH PAAOM CO CBOEH JKEHOI. OAHAKO, KOTA KeHa
NIOBOPAYMBAETCA K HEMY AHI[OM, OH C Y)KaCOM BMAMT, 9TO 3TO BOBCE He
€ro XEHa, @ COBEPIIEHHO HE3HAKOMAA XKEHUMHA, KOTOPOH OH HHMKOTAQ
MPEeXAE HE BUACA.

Boamoxkubt At Takue abcyparbie curyayun? Moxer onirs. Ecan Opl
rAaBHbIH Tepoit «CyMepeynon 30Hb> 32AaA HECKOADKO OTKPOBEHHBIX
BOIIPOCOB CBOEH MATepH, TO, BOIMOXHO, Y3HaA ObI, 4TO OHa MepeHec-
A2 BBEIKMABILL, @ TOTOMY Y Hee AeACTBUTEALHO HHKOTAA He OBAO ChiHa.
HNBoraa oAMB-eANHCTBEHHBIA KOCMMYECKHH AYY, OAHA-€AMHCTBEHHAA
JaCTUUA U3 OTKPBITOrO KOCMOCA MOXKET IPOHUKHY T rAy6oko B AHK am-
6pHOH2 M CTaTh MPUYHHOI MYTALUY, KOTOPas B KOHLIE KORLIOB Bb30BET
BbIKMABINL B TaKoM CAyuae OAHO-eAMHCTBEHHOE KBAHTOBOE COOBITHE MO-
JKET Pa3AeAHTh ABA MUPA — TOT, A€ Bbl JKUBETE H ABASIETECh HOPMAABHbIM
MOAE3HHIM IPAKAAHMHOM, U ellje OAMH, ADCOAIOTHO HACHTHHYHbIH MePRO-
MY, TA€ BbI TaK M He OBIAM POXKACHBL.

[lepeMeleHne MeXAY STHMH MAPAMH HAXOOUMCS 8 COOMBEMCMBUL C
3axoHamH QuarkH. HO oHO upesBbyalino MaAOBEPOSTHO; BEPOATHOCTD
TOTO, YTO 3TO CAYIHTCS, ACTPOHOMHYeCKH MaAa. DAHAKO, KaK Bbi BHAUTE,
KBAaHTOBAsl TCOPHA AQET HaM KaPTHHY HAMHOTO D0OAee CTPAaHHOM BCEACH-
HOM, YeM Ta, KOTOPYIO [OAAPHA Ham DHwTeiH. B Teopuun oTHOCHTEAD-
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HOCTH CLIEHa JKU3HH, HA KOTOPOH MBIl MIPaeM CBOH POAM, MOXET OHTh
CAEAQHA M3 PE3HHbL, U AKTEPhl NEPEABUTAIOTCH MEXAY ACKOPaLIMAMM TI0
kpuBoi. Kak 1 8 Mupe HotoToHa, akTephl B MHpe IMHNITEHHA NOBTOPAIOT
CTPOYKH CBOMX HATTMCAHHBIX 3apanee poaeit. Ho B «xBaHTOBOW» nbece
aKTephl BHE3AIHO BHOPACHBAIOT CBOY CLIEHAPHA M HAYMHAIOT UIrPaTh
[0 cBOef COBCTBEHHOM BoAe. MapHOHETKH 0ODbIBAIOT CBOM HATKHY.
YcraHaBAMBaeTCS UapCTBO CBOOOAHOM BOAM. AKTEPBI MOT'YT HCY€3aTh
M CHOBA [IOABAATBCA Ha CileHe. YT0 elle O0Aee CTPAHHO, OHH MOrYT 06-
HAPYHUTh, YTO MOABASIOTCS B ABYX MECTaX OAHOBpeMeHHO. I Ipomsnocs
CBOM PeIIAHKH, aKTep HMKOTAQ He MOKeT ObITh YBepeH, 4To mapTHep BHe-
3a[1HO He MCYE3HET 1 HE NIOABMTCA B APYTOM MECTE.

HcnmoanHckH# yM: AXKOH YHAaep

3a nckaoueHneM passe yTo JHAmTERHA U Bopa, HUKTO He Bea Ooaee
ropsiiefi 00pbObl ¢ HEAETIOCTAMH M YCNeLIHbIMH MOMEHTAM¥ KBAHTO-
BOH TeOpHH, 9eM AXoH Yraep. fpasercs an ¢pusuyeckas peaAbHOCTb
BCero Aumb MAAIO3Men? CylecTBYIOT AM MAPaAACAbHBIE KBRHTOBbIE
BCeAeHHbe? B MpomAoM, He BAABASCH B NOAPOOHOCTH ITHX YIPAMbIX
KBAHTOBBLX NTaPaAOKCOB, YHAEP NPHMEHSA 3TH BEPOSTHOCTH AASL KOH-
CTPYUPOBAHMA ATOMHOH H BOAOPOAHOY 60M6, a TakKe ObIA [THOHEPOM B
M3yIeHMH YePHBIX ABIP. ASKOH Yiiaep Obla TOCAEAHUM U3 THTAHTOB, HAH,
KaK KOTAR-TO Ha3BaA MX ero cTyaeHT Prdapa DefiHMan, « ACHIOAMHCKMX
YMOB>, KOTOpPBIH M A0 CUX IIOp GopeTca ¢ 6e3yMHBIMH CACACTBIAMH
KBAHTOBOU TE€OPHHU.

ViIMeHHO YHaep npearoxna TepMHUH «<uepHas Apipa» B 1967 roay B
HbEO'I;’IOPKe Ha KOHQepeHUMH B MIHCTUTYTe KOCMHYECKMX HCCACAOBA-
Hui vM. Joapsapaa, NASA, nocae oTKpeITHS NIEPBBIX TYABCAPOB.

Vinep poanacs B 1911 roay B Axexconsuase (mrar ®aopuaa). Ero
oTew ObiA OUOAMOTEKapEeM, HO HEXKEHEPHA OBIAH B KPOBH Y YACHOB CeMbH.
Tput er0 AsiAM ObLAY TOPHBIMH HIDKEHEPAMH 1 B CBOEH paboTe YacTo uc-
[OAB3OBAAM B3pbiBuarhie BewjecTBa. CaMa HAEA HCMOAB3OBAHYMA AHHA-
MHTa TAY6OKO 3aXBaTHAZ AXKOHZ, OH 000XKAA HAOAIOAATH 32 B3PHIBAMU,
(OaHAKADBL OH HEOCTOPOXKHO IKCIIEPUMEHTHPOBAA € KYCKOM AMHAMMTA M
TOT CAY4aiHO B3OPBAACS MPAMO Y HErO B PYKE, OTOPBaB OAMH NaAel 1 da-
Aagry apyroro. 1o cAy4aHHOMY COBIAACHHIO, KOrA2 JMHUITERH YHMACS B
LIKOAE, C HHM IMPOU30LIEA TOAOOHDIN CAYYaH: U3-33 €50 HEOCTOPOXKHOCTH
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B3DHIB NPOU3OILIEA [IPSMO Y HETO B PYKe, X IOTPeHOBAAOCH HAAKHTD He-
CKOABKO IIIBOB. )

B aercTBe Ynaep Obia pasBuT HeE O FOAAM, OH OBAJACA OCHOBAMH
MaTEMAaTHKH M TAOTAA BCe KHUFH, KaKHe eMY TOABKO YAQBAAOCDH HAaWTH, MO
HOBOH TEOPHM, 0 KOTOPO# He NEPECTaBas TOBOPUAH €0 APY3bsl, — KBaH-
TOBOM MexaHuke. [TpsaMo Ha ero raazax HoBas TeOpHsl NEPEXXHBaAA CBOE
cranoBAeHHe B Epporte, ee paspaborkois sanumaancs Huasc bop, Bepuep
[erisenbepr u Opsuy [lpéamnrep, BHE3ANHO PacKPLIBIIkT CEKPETHI ATO-
Ma. Bcero Aunib HECKOABKO AeT Ha3aA MOCAEAOBATEAN PUAOCOPa DPHCTA
Maxa NOAHMMAAH Ha CMeX CaMy HAEIO CYLIeCTBORAHMS aTOMOB, YTBEPX-
A3, YTO HRKOTAA Bl aTOMbi He YAABAAOCH HAOAIOAATH B AAOOPATOPHBIX
YCAOBHAX M 4TO BOODINE OHM HaBepHAKA DBIAN BCETO AL BEIAYMKOR.
Yero HeAbast yBUAETD, TO M CYLIeCTBOBATh HABEPHAKA HE MOXET, YTBEPIK-
Aaan oHn. Beanxui semenkuii dusvk Asoasur boasiMan, 3aaoxnBiams
OCHOBBI TepMOAUHAMHKH, TOKOHYHA XKH3Hb CaMOyOnicTBoM B 1906 roay
OTYACTH K3-32 TOCTOSHHBIX HaCMeLlIeK, C KOTOPbIMH €My IPHXOAMAOCD
MMETh ACAD, TPOBOAA B KM3Hb KOHLIEIIIHIO aTOMOB.

3aTeMm Bcero 3a napy aet, ¢ 1925 no 1927 roapy, OBIAO PACKPHITO MHO-
JECTBO CeKpeToB aToMoB. CoBpeMeHHaA HCTOPHA HEe 3HAAA CAY4AEB, YTO-
OBl IpOPBIBRI TAKOrO MaciiTaba 65141 COBEPLIEHDI 32 CTOAB KPATKMii IPO-
MEXYTOK BpeMenH (32 nckarouenreM pabotsr Jitmreitda B 1905 roay).
Yuaep XOTeA IPHHATD Y9ACTHE B 3TOM IIepeBopoTe. Ho 0B HoOHHMaA, 4To
Coeautennnte 1lltars ocrasaauce 32 6opT0M AOCTYDKeHUH B 00AaCTH
$H3KKH: B npeaeAax CTpaHbl He OBIAO HU EAMHOrO GpU3HK2 MUPOBOTO
macmrada. IToao6Ho Axk. Pobepry Onnenreitmepy a0 Hero, Yuaep yexaa
u3 Coeaunernvix [lItaros n ornpasuacs B Konenrares, 4To681 yHTCH
y camoro Maactpo — Huasca Bopa.

TKCIePUMEHTDL 110 U3YIEHHIO JACKTPOHOB MOKA3AAH, YTO IAEKTPO-
HbI ACHCTBYIOT H KaK YacTHUUDI, M KaK BoAHBL (Cekper aTOH CTpaHHOM
ABORCTBEHHOCTH BbIA B KOHI[E KOHI[OB PACKPHIT KBAHTOBBIMH QHIHKAMM:
COBepillas CBOX TAHEL, BOKPYT ATOM3, 3A€KTPOH BHACACA YaCTHL{EH, HO
3TY YaCTHLY COMPOBMKAAAZ 3arapo4Has soana. B 1925 roay ascTpuit-
ckuit pusux Ipsun LlIpéannrep npearokna ypasHenue (3nameHuTOe
ypasueHue [Lipéannrepa), k0Topoe B TOYHOCTH ONMCHIBAAO ABMXEHME
BOAHB!, CONPOBOXAAIONIEH IACKTPOH. JTa BOAHA, 0f03HauaeMas rpe-
4eCKOM OYKBOH ¥, C OLEAOMHUTEABHOM TOYHOCTHI) TIPOTHO3KPOBaAAR
MIOBEACHUE AYOMOB, YTO CTAAQ [I€PBOH HCKPOH, OT KOTOPOM BCIIBIXHYA
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[IOXap PeBOAOUMH B pusnxe. BHe3anno, oCHOBRIBasACH HA CAMOM 3Ae-
MEHTAPHOM 3HaHMM, CTAAQ BO3MOKHO BIASAETBCA B aTOM M BbIYMCAHTD,
CKOABKO 2AEKTPOHOB TAHI{y10T HA CBOMX OPOHTAX, COBEPIAA IEPEXOAB H
COCAHHSSA ATOMb] B MOACKYABI.

Ksanutosniin pusnk Tlosr Aupak xsacTamBo noobemas, 4ro ¢u-
31KH CKOPO CBEAYT BCK) XMMHIO K MPOCTOM HHxKeHepuH. OH 3a4BHA:
«Qcrosonoaaraionue PUIUHecKue 3aKOHbl, COCTABASIONME MaTeMaTk-
4eCKyI0 0a3y OoAbIIEeR YacTH GUIMKH 1 BCEH XUMUYECKOM HAYKH, yoKe H3-
BECTHBL EANHCTBEHHAA TPYAROCTH COCTOHT B TOM, YTO TPHMEHEHHE 3THX
3aKOHOB NIPUBOAHT K TIOAYYCHHIO CAMIIIKOM CAOKHbIX 1 HE TIOAAAIOLUHXCSE
pellleHHIo ypasHenmit>. Kaxk Hu 6biAa BHyIIMTEABHA 3T2 Y- PYHKUHS, AO
CHX IOP OCTaBAADCh 3aTAAKOH, YTO HKe HMEHHO OHa NIPEACTABASAR.

B konue xornos B 1928 roay Maxc bopH BHABHHYA HAEIO O TOM, 4TO
9Ta BOAHOBas PYHKLMA IPEACTABASIAA BEPOATHOCTE OOHAPYIKEHMSA IAEK-
TPOHa B AI0GOH 3aAaHHOM TouKe. FIHbIME CAOBaMM, Bbl HHKOTAR HE MOTAH
BBITh TOYHO YBEPEHE], TAE HAXOAMTCH JACKTPOH; MAKCHMYM TOYO, YTO Bbl
MOTAH CAEAATH, — 3TO BHMUCAHMTL €0 BOAHOBYIO QYHKLIMIO, KOTOpas
AQBAAQ BEPOATHOCTD €0 HAXOKACHHSA HMEHHO «TaM>. kTak, ecan atom-
HaA PM3UKA MOTAZ GbITh CBEACHA K BOAHAM BEPOATHOCTH HAXOKACHHA
IAEKTPOHA «TaM» HAU «TYT» M €CAM DAEKTPOH, MO-BHAHMMOMY, MOT Ha-
XOAUTHCS B ABYX MECTAX OAHOBPEMEHHO, TO KaK XK€ HaM B XOHLE KOHIIOB
OTNPEACAMTD, A€ OH ACICTBUTEABHO HAXOAUTCSA?

Bop u lefisenbepr B koHIEe KOHLI0B cPOPMYAHPOBAAL TTOAHBI HaGOP
PELeNnTOoB B KyAMHAPHON KHHMIe GHIHUKH, KOTOpbIe CPabOTAAH B ATOMHbIX
IKCHEPHMEHTAX ¢ NOTpACAOMEN TOYHOCTbIO. BoanoBast dynxums aaer
MHGPOPMALIMIO TOABKO O BEPOATHOCTH TOIO, YTO 3AEKTPOH HAXOAUTCH
«TYT> HAH <TaM>. ECAN AASl KAKOH-TO TOUKH BOAHOBAsH QPYHKLIMA BEAHKA,
TO 370 O3HAYAET BBICOKYIO BEPOATHOCTb TOTO, YTO SAEKTPOH HAXOAUTCSA
umeHHO Tam. (EcAr OHa Maaa, TO MAaAOBEPOATHO, 9TO IAEKTPOH HAXOAUT-
cs Tam.) Hanpnmep, ecaut 6b1 Mbl MOTAR «BHACTb» BOAHOBYIO BYHKLIIO
YEAOBEKA, TO OHA BHITASAEAA OBl OYEHB NOXOKER Ha 3TOTO YeAOBEKA.
OaHaxo BoAHOBaA QYHKLHA TAKXXe TIAABHO PACIPOCTPARAETCA U Ha KOC-
MOC, @ 9TO 3HAYHT, YTO CYLIECTBYET MaAas BEPOATHOCTD TOIO, YTO YEAOBEK
oxaxercs Ha Ayue. ([To cyTu, BoABOBas GyHKLMA 4eAOBEKa PacpOCTpa-
HsteTcs 1o Bcei BeeaeHnoM. )

DTO TakKe O3HAYAET, YTO BOAHOBaAS PYHKLIHMA ACPeBa MOXET Co0b-
WLKMTh BaM MHQOPMILIO O BEPOSTHOCTHU TOFO, CTOMT AM OHO WAM TAAQET,
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HO OHa He MOXET ONIPEACAEHHO OTBETHMTD BAM Ha BOMPOC, B KAKOM Xe CO-
CTOSIHUM OHO AEFICTBHTEABHO HAXOAUTCA. Ho 3ApaBbIit cMbiCA TOBOPHUT
HaM, YTO 0OBEKTH HAXOAATCA B KAKOM-TO OINPEAEAEHHOM COCTOSHHH.
Koraa Bbl CMOTPUTE Ha AEPEBO, OHO ONPEACACHHO HAXOAHMTCS MEPEA
BAMH — AHDO CTOUT, AHOO MAAACT, HO HE AEAAET K TOFO, U APYTOTO OAHO-
BPEMEHHO.

Y1066l paspemiuTh HECOBIIAACHMS MEXAY BOAHAMH BEPOSTHOCTH
Y OPEACTABACHHEM O CYILECTBOBAHNU, AMKTYEMBIM HAlINM 3APaBHIM
embicaoM, bop u [efzenbepr mpesnos0XHAH, 4TO 10CA€ HIMEPEHNS,
COBEPILEHHOTO AAAEKHM HADAIOAATEAEM, BOAHOBAS QYHKUMA BOALLIEO-
HbIM 0OPA30M «KOAAANCHPYET> 1 SAEKTPOH BIAAIET B OTIPEACACHHOE
COCTOSHME — TO eCTh, IOCMOTPEB HA ACPEBO, Mbl BUAHM, YTO OHO AEH:
CTBUTEABHO CTOMT. FIHbIMU CAOBaMH, mponiecc HADAIOAGHMS OTIpEeAEASICT
KOHEYHOE COCTOsIHKE IAeKTpoHA. HabaroaeHHe Ku3HeHHO HeOoOX0AHMO
AAR CylecTSOBaHHA. 110CAe TOrO Kak MBI B3TASIHEM Ha SA€KTPOH, €ro
BOAHOBAA GYHKLIMA KOAAQTICUPYET; TakuM 0Opas3om, OH Tenepb Haxo-
AMTCA B OTIPEACACHHOM COCTOSHMM M GOABIIE HET HYXAbl B BOAHOBBIX
PyHKITHAX.

Mrak, mocTyAaTht KOEHrareHCKOM KoAbl bopa MoxHO cymmupo-
BaTh IPUGAM3UTEABHO B CACAYIOLLEM BHAE:

1. Bcs aHeprHs BCTpeyaeTcs B BUAE OTACABHBIX [TYIKOB IHEPTHH,
HasmBacMbIx kBanTamH, (Hanpumep, kBanToMm cseta sBaseTcs
poTou. KanTel cA2b0ro B3aMMOAGHACTBHA HA3BIBAOTCS W- 1
7-6030HaMH, KBAHTOM CHMABHOTO B3aWMOACHCTBHUSA ABASLETCA TAIO-
OH, 2 KBaHT I'PABUTALIMK HA3BIBAETCHA [PABUTOHOM, KOTOPbLA HAM
ellje IPEACTOHT YBHAETb B AabopaTopHix.)

2. BewecTso npeacTaBAeHO TOYEYHDIMU YACTULIAMH, HO BEpOAT-
HOCTb ODHAPYXXEHMS STOH YACTHIB! Oripeaeasercs BoaHoM. Cama
BOAHR, B CBOIO O4€PEAD, TOATHHSAETCS OLIPEACAEHHOMY BOAHOBOMY
ypaBHEHMIO (TakoMy, Kak BoAHOBOe ypasuenue Llpéannrepa).

3. Tlepea rHabAOAeHUEM OOBEKT CYIUECTBYET BO BCEX BO3MOMHBIX
COCTOSHHAX OAHOBPEMEHHO. UTOObBI OIIPEACANTD, B K2KOM COCTOS-
HUU HAXOAMTCS 0ObeKT, HaM HEOOXOAUMO [IPOBECTH HaDAIOACHME,
B pesyAbTaTe KOTOPOTD BOAHOBAsl PYHKUHA «KOAAANCHPYET> H
OOBEKT BXOAUT B OTIpeacAeHHOE COCTOAHHE. Cam aKT HaOAKAeHHS
YHHYTOXRET BOAHOBY10 QYHKIIHIO, 1 00beKT IprobpeTaeT peasn-
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HYIO OTIpeAeAeHHOCTD. BoAnoBast GpyHKIfMA CAYXHT CBOEH LieAH:
OHa A2€T HaM TOYHYIO BePOATHOCTh OOHAPYXeHHsI AQRHHOTO 00D-
eKTa B KOHKPETHOM COCTOSHMM. '

AeTepMUHH3M MAN HEOITPEACACHHOCTD?

KBanToBas TeOpUs ABASETCA CAMOH YCIEIIHON GHIHYECKOH TeOpHeHr
scex spemen. Copepuiennolt $OpMyAHMPOBKOH KBAHTOBOH T€OPHH
aBasgeTcst CraHAapTHa4 MOAEAD, B KOTOPOH MPEACTABAEHDBI TIACABL ACCS-
THACTHH IKCIIEPUMEHTOB C yCKOopHTeaaMu acTul. Hexotopeie sactu
3TOM TeopuH OHAM NPOBEPEHD € TOYHOCTBIO AO MMAAMAPAHBIX AOACH.
EcAM BKAIOUHMTD CI0Aa MAcCy HeHTpuHO, TO CTAHAAPTHAA MOAEAD COOT-
BETCTBYET BCEM IKCIIEPHMEHTAM C CyHATOMHBIMH YaCTHIIAMH 0e3 uc-
KAJIOYEHHA.

Ho He3asHcHMO OT TOro, HACKOABLKO YCIIElHAa KBAHTOBAS TEOPHS,
3KCTIEPHMCHTAABHO OHA OCHOBAHA HA NOCTYAATaX, BbI3BABIIMX LIEAYIO
6yp10 PUAOCOPCKHX M TEOAOrHUECKHX CLIOPOB Ha NMPOTSUKEHAH 110~
caeanux 80 aet. B 4acTHOCTH, BTOPOA MOCTYAQT BHI3BaA THEB LiepKBH,
IIOCKOABKY B HEM COAEPXKHTCS BONPOC O TOM, KTO pemmaeT HailH CYAbObL
Ha mporskernu BexoB ¢HUAOCOPOB, TEOAOrOB U Y4€HBIX BOAHOBAAO
Gyayiiee, a Takke BOTIPOC, BOSMOMKHO AM KAKMM-AMOO 00pa3oM y3Hath
06 oxupaiomMXx Hac cyapbax. B uwexcnuposckom «Makberte» Banko,
OTYASBIIMCH IPHIIOAHEATD 3aBECY, CKPbIBAIOWYIO OYAyIIiee, NPOX3HOCHT
MAMSITHBIE CTPOKH:

Koraa Bau B30p, B OCeB BpeMeH NPOHUKHYB,
IpAAynIMX BCXOAOB 3EPHA PA3AMYHT.
CxaxuTe mye! |

{(Axr 1, Crrena 3*)

Ilexcnup Hanucaa atu caosa B 1606 roay. 80 aer ciycra eie 0AMH
aHrandanuH, Mcaak Hbi0TOH, nMea Aep3ocTh 3aBHTE, YTO eMy H3BeCTeH
OTBeT Ha 3TOT ApeBHuA Bonpoc. M Heroton, u JfiHwTenn Bepuan B
KOHLICTILIMIO, Ha3bIBAEMYIO AETePMUMHU3IMOM, KOTOPaA YTBEPXKAAET, YTO
BCE rPsAymHe COOHITHA MOTYT OnITh OlipeAcaeHsl B puHiHne. C Toaxu
spernn HorotoHa, BceaeHHas npeacTaBasaa coboft ruraHTCKMe 4ack),

* Tlepes. C. M. Coaobbesa.
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koTopbie bor 3apea B hasase Bpemen. C rex iop OHM THKAIOT, IOASHHASCDH
TPeM 3aKOHAM MeXaHHKH CAMBIM IPeACKasyeMbiM 0Opasom. Dpannysckin
mateMaTHK [Inep CHMOR Ae Aariaac, KOTOpBI OBIA yYeHBIM COBETHHKOM
HanoAeoHna, nikcas, 410, HCIoAb3Ys 3aKoHb! Hb0TOHa, MOXHO Ipeacka-
3ath OyAyIee C TOM Xe TOYHOCTDIO, C KOTOPOH Mbl PACCMATPUBAEM Hallle
npoinaoe. OH HaTMCAA, YTO eCAM Obl CYIIECTBO MOTAO 3HATh [IOAO)KEHHE H
CKOPOCTD BCEX HacTHY BO BCeAeHHOM, TO «AAS TAKOTO MHTEAAEKTa HUNTO
He ObIAO OBl HEONPeAeAEHHBIM H OYAyIliee, KaK M HAllle NPOLIAOE, [IPEA-
cTaA0 OBl nepea Hammmu raasamMu>. Koraa Aanaac noaapua Hanoaeony
IK3eMIASp CBOero meaebpa, «Hebechod mexanuxn>, nmneparop 3a-
MeTHA: «<Bbl HamACaAH 3Ty OrpoMHYI0 paboTy 0 Hebecax v HHM pasy He
ynomsHyan Bora». Aanaac orsevar: «CHp, y MeHA He OBIAC HYXKADL B
3TOM rMnoTe3e>.

Aas Hprorona v DiHrTeitna nonatue CBO6OAHOM BOAY, TOT'O, MTO MEL
X03s1eBa CODCTBEHHOM CYABODL, OBIAO AVIIb MAAIO3MEH. DTO DaBaAbHOE
MOHATHE PEAAbHOCTH, TA€ KOHKPETHBIE OOBEKTDI, AO KOTOPHIX Mbl MOXEM
AOTPOHYTbCS, PEAABHB M CYIECTBYIOT B ONPEACACHHBIX COCTOAHMIX,
DAHMTENH Ha3BaA «00DEKTHBHON PEAAbHOCTBIO». OH B BbICIICH CTere-
HH ACHO UIAOKHA CBOXO IOINTNUIO B HIDKECACAYIOLICM OTPbIBKC:

A ACTepMHHUCT, BBIHYXXACHHDIE AGFICTBOBATh TAKMM 00pasoM,
OyaTO CBOOOAHAA BOAS CYIECTBYET, IIOCKOABKY €CAH S XOUY JKHTb B
IMBMAH30BAHHOM 00IECTBe, TO MHE HEOOXOANMO AEHCTBOBATh COOT-
BeTCTBEHHO. 5] 3110, 4T0 ¢ PMAOCOPCKOF TOUKY 3peHNs Ha YOUTiLle He
AGXKHT OTBETCTBEHHOCTD 32 €T0 I1PECTYIACHUS, HO 51 Obl He CTAA pac-
IUBaTh C HUM Yan. Moo kapsepy onpeaeanan pa3sAMIHbIE CHADL, Hap,
KOTOPEIMH s HE BAACTEH, B ITEPBYIO OUEPEAb TE€ 3AraAOHHbIE XKEAE3bl,
B KOTOPbIX NPHPOAA FOTOBMT CAMYX0 CymHOCTD JxH3BM. [erpu Dopa,
MOJKET Ha3Barh 3T0 cBoMM BHyTpennum forocom, Cokpar onpeaeana
3TO KAK CBOEr0 AEMOHA: KAKABIA 9€AQBEK N0-CBOEMY 0DBACHALT TOT
$axr, yro YeaoBeyeckas BOAs He cBOOOAHA... Bee onpeaeseHo.. cuaa-
MM, HaA KOTOPbIMH MBI HE BAACTHBI... B PRBHOk CTENIEHH AAS HACEKOMO-
[0 K AASL 3BE3AbL. HeaoBeyeckHe CyIIeCTBa, OBOMIM UAH KOCMHYECKas
IblAb ~— BCEe Mbl TAHLIYEM [1OA 33AraAOMHOE BPEMS, MOAYAHPYEMOE TAE-
TO HEBMAUMBIM UCTIOAHHTEAEM.

Teoaors Takoxe HOPOAHCH C ITHM BOTIPOCOM. BOABIIMHCTBO MPOBBIX
pEAWTHI BEPUMT B KAKYIO-TQ GOPMY HPEAOIIPEACACHHOCTH, HAEIO O TOM,
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9r0 Bor He ToAbKO BCeMoryly M Be3aecyny, HO TakKe BCE3HAION) (emy H3-
BECTHO BCE, AaXe 6yA,y1uee). B HEKOTOPKHIX PEAMIHAX 3TO O3HAYALT, 4TO
bory u3BecTHO, OTIIPaBAMCS Mbl B aA HAU B paf, eIlie AO HAILETO POXKAC-
uust. [1o cyTy, rae-To Ha Hebecax cymecTByeT «KHHra cyae6>», Tae nepe-
GHCACHbI BCE HAUIM UMEHA, AATHI POXKACHHS, HAINM APOBAAK H TPHYyMGbY,
PAAOCTH K IOPKEHHS, AAJKE AATHl CMEPTH H DYAEM AW MBI XKUTb B PalO HAK
OyAeM OCYIXKACHDI HA BEUHbIE MYKU.

(3T0T TOHKHH TEOAOTHYECKHM BOMPOC HPEAOIPEACACHHOCTH Ya-
CTMYHO CIIOCOOCTBOBAA PACKOAY KaTOAMYECKO¥ KepkBu B 1517 roay,
koraa MapTun AioTep IpHKOAOA 95 TeancoB Ha ABepAX IiepKBHY B BaTTeH-
Oepre. B aToM A0KymenTe on KPMTHKOBAA NPAKTHKY [IPOAAXKH LIEPKOBbIO
MHAYABIEHIMIE — B CYHHOCTH, B3ATOK, KOTOPhIE MOCTHAM AOPOTY B pakt
borarsim. Kaszaaocn, Axotep rosopua, yro, B03MOxHO, bory ussecrno
Hallie OyAyIIee Harepea U HailH CyAbObE ifpeAoTIpeaeaeHsl, HO bora Heab-
31 yOeAUTb IOMEHSTb CBOE PeHIEHHE, CAEAAB IEAPOE IIOKEPTBOBAHME Ha
HY)KABI LIEPKBH. )

Ho aas $n3ukos, npuHNMaOmyUX KOHLENHMIO HEONPEACACH -
HOCTH, HanOOAee IPOTHBOPEYUBBIM [IOCTYAATOM SBASIETCS TPETHI,
NPAYNHA FOAOBHOM OOAM LIeABIX IOKOACHHH PH3NKOB U GHAOCOPOB.
«Habaioaenue » — 370 HeonpeaeaeHHbDT CAAOOBBIPLKEHHBIA KOHIEIT.
Boaee Toro, oH noAaraetca Ha ToT GaKT, YTO B AEHCTBUTEABROCTH CylIie-
CTBYIOT ABA TUIA GUIHKM: OAHA AAS TTPHUYAAHBOTO Cy6aTOMHOrO MUpA,
TA€ SAEKTPORBI, BUAHMO, MOI'YT HAXOAMTHCHA B ABYX MECTaX OAHOBpPEMEH-
HO, M BTOPas — AAS MAKPOCKOIIMIECKOTO MHPA, B KOTOPOM MbI JKHBEM
¥ KOTOPBIN, BUAMMO, NOAYMHACTCA 3aKOHaM HpOTOHA, OCHOBAHHBIM HA
3APAaBOM CMEICAE.

Io Bopy, cyimecTpyeT HeBUAMMA A « CTEHa», OTABARIONAA MHP aTOMOB
OT OOBIACHHOTO 3HAKOMOTO MAKPOCKOMH4ECKOro MUpa. B 10 BpeMst kak B
MHp€e aTOMOB ACHCTBYIOT IIPMYYAAMBYIE TIPABHAA KBAHTOBOM TEOPHM, Mbl
XKHBEM C APYrof CTOPOHbI CTeHbl, B MHPE YETKO OIPEAEACHHDIX [IAAHET 1
3BE3A, TAE BOAHDBI YKE KOAAATICHD OBAAH,

Yuaepy, koTopoMy NpenoAaBasd KBaHTOBYK) MEXAHHKY CaMK €e C03-
AATEAM, HPABHAOCH CYMMUPOBATh B3TASAB! NPEACTABUTEAEH ITHX ABYX
mkoA. OH NpHBOAHT HPUMep TpexX CyAel Ha OeHcOOABHOM MaTye, KO-
TOpBIie 00CYXAZIOT TOHYAAMME NpasuAa Urphl. BoHocs pewenne, Tpoe
CYA€H TOBOPAT: '
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Tlepsbiii: 4 Ha3pIBAFO KX TAK, KAK BUXY. :
Broposi: A Ha3bB2IO VX TeM, 4eM OHHU J8ALHOMICS,
Tperni: Ouu — Huumo A0 Tex op, 10K 5 HE HA30BY HX.

Aast Yraepa BTOPOH CYAbS — 3TO DAHIUTENH, KOTOPbIHA BEPHA B Cy~
MeCTBOBAHHE A0COAIOTHOM PEAABHOCTH 32 FIPEACAAMH YEAOBEUECKOTO
ONbITa. JAHIWTEIH HA3bIBAET 3T «OOBEKTHBHOMA PEAALHOCTBIO>», TO €CTh
HACEH, COTAACHO KOTOPO# OODEKTH MOIYT CYLIECTBOBATD B PR3AUHHBIX
COCTOAHUSAX Oe3 BMEIIATEAbCTB YEAOBEKa. TpeTHil Cyabs — 310 Bop,
KOTOPHIA CHYMTAA, 9TO PEAAPHOCTD CYIECTBYET TOABKO TIOCAE TOTO, KakK
MMEAO MECTO HaOAIOACHUE.

AepeBbsi B Ae€Cy

Qu3pMKU HHOTAQ OTHOCATCH K PHAOCOPAM C HEKOTOPHIM npeHedpesce-
HHeM, LIATUPYs pUMAsHUHA LIHepona, KoTOpheIf KOrAa-To ckasaa: «He
CYILECTBYeT HUYero abCyPAHOTO HACTOABKO, NTOOB PHAOCOPbI 3TOrO He
nponsnecan>. Maremarsk Crarncaas YaaM, KOTOpbLi ¢ ECCHMH3MOM
OTHOCUACS K TOMY, YTO TAYTIEAlIYM KOHUENTAM PUCBAMBAAKCD BO3-
BBIIIEHHBIE HMEHA, OAHAKABI CKazaa: «besymue — 310 cntocobHOCTD
TNPOBOAMTD YeTKHE IPAaHH MEXAY PA3SAHYHBIMU BUAAMH B3pOpax». CaM
OWHIITEAH OAHAKABI CKa3aA o NoBoay duaocoduu: «Passe He noxoxe,
uTo B GHAOCOPHS OYATO Hammcana #a Meay? Tlpu cosepiianun oHa
CMOTPHTCA YYAECHO, HO B3TASIHYB CHOBA, Bbl BUAMTE, 4TO BCE HCYEIAO.
(cTaeTcs TOABKO rycTasi Macca».

Dupsnky Taroke AI0OAT PaccKasbiBaTh aNOKPHPHIECKYIO UCTOPHIO O
HEKOEM PEKTOPe YHUBEPCHTETA, KOTOPHIA IPUIIEA B APOCTD, YBHAEB (QH-
HAHCOBYIO CMETY AAS PU3MYECKOT0, MATEMATHIECKOTO U GPHAOCOPCKOTO
$pakyapreToB. Ot ckazaa: «IloveMy 310 Qu3mkam Bce BpeMs HYXXHO
CTOABKO AOPOTOCTOAMETO 0OOPYAOBaHUSA? BOT CMOTpUTe, AAS MaTEMa-
THYECKOrO GAKYABTETA HYKHbI ACHBIY TOABKO Ha OyMary, KapanAallH 1
KOP3KHbI AASL OYMar, 2 4TO KacaeTca PakyasTeTa PUAOCOGHHM, TAK TAM ACAO
obcTouT eme Aydwe. Vv pare HEe HYKHBI KOPIHHBE AAS OyMars.

OAHaKO MOXeT CAYYMTHCS TaK, UTO CMeATHCA IOCAEAHUMY DYAYT BCe
e praocodnr. KBanToas TeopHa He 32BepUICHA Y IOKOHTCA Ha INATKOM
$HAOCOPCKOM OCHOBAHMM. ITH KBAHTOBBIC PACXOKACHUA TPebyIOT
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fiepecMoTPa padoT Takux $usocoPoB, Kak ermuckor bepkaH, koTophi
g XVIII seke 3afBUA, 4TO 0OBEKTH CYRIECTBYIOT TOABKO TIOTOMY, YTO
eCTh AIOAM, KOTOPDBIE HA HHX CMOTPAT; TAKOe PHAOCOPCKOE TEIEHNE Ha-
35IBAETCH COAMIICH3MOM HAM MAEAAM3MOM. ECA B aecy maaaeT AepeBo, HO
HET HHUKOT'O, KTO Ol 3TO YBHAEA, TO B AGHCTBHTEABHOCTH OHO He TIAAZET,
3aABASIIOT [IPHBEPXKEHIBI TAKOTO TIOAXOA.

Terepb Mb1 BMeEM A€AO € KBaHTOBOH PEHHTEPIIpETAlIMEN ACPEBbES,
MaAAROMHX B AeCy. A0 TOro Kak coBepuIaercs aKT HaOAIOACHHS, BbI He
3HaeTe, YTIAAO AEPEBO HAH HeT. B cymHoCcTH, AepeBo CyliecTByeT BO BCex
BOIMOXKHBIX COCTOAHMAX OAHOBPEMEHHO: OHO MOXET OBTh CONOKEHO,
CBAA€HO, PaCITHACHO Ha APOBa H OITMAKY M Tak AaAee. Koraa npouncxoaur
HaDAIOAEHHE, ACPEBO BHE3ATIHO NIONAAAET B OLIPEAEAEHHOE COCTOSHHE, H
Mbl BUAKM, YTO OHO, K IPHMEPY, YTIZAO.

CpasuuBas $pHAOCOPTKHE TPYAHOCTH TEOPHU OTHOCHTEABHOCTH U
KBaHTOBOH Teopu, PerHMaH OAHAKADI 3aMeTHA: «BbIAO BpeMs, koraa B
ra3eTax NHCAAH, YTO BCETO AMIIb ABEHAALIATH Y€AOBEK NOHMMAIOT TEOPHIO
OTHOCHMTEABHOCTH. S He BepIo, YTo Takoe Bpems 0bir0... C Apyrosi cropo-
HBL, AyMa0, He 0mu0YCy, ecam CKXKY, YTO HUKTO He TOHHMAET KBAHTOBYIO
MeXaHuKy>». OH NHILET, YTO KBAHTOBAs MEXaHHMKA «ONMChIBAET IIPUPOAY
KaK HEACTIHLYY C TOYKH 3peHus 3ApaBoro cMbicad. kM aTo moanocThio Co-
TAACYeTCA C AKCNEPHMEHTAALHOH bazon. Tax YTO, 1 HAACKOCh, BBl MOXXETE
IPHHHMATD NPHPOAY TAKOH, KAKad OHA €CTb, — HEAENON>. JTO BRI3BAAO
YYBCTBO HEAOBKOCTM Y MHOTUX GH3HUKOB-TIPAKTHKOB, KOTOPbIE YyBCTBY-
0T ce0 TaK, OYATO CTPOAT ileAble MMpBE Ha 3b0yuHX neckax. Crusen
Bainbepr numer: « 4 npu3Haro, 4To ecTh HeKOTOPBIH AHCKOMGOPT B TOM,
YTO BCIO XH3Hb A PAfOTAI0 € TEOPETHHECKOH OCHOBOM, KOTOPaA HHKOMY
AO KOHI{a He MOHATHA>.

B TpasMiiMoHHOM Hayke HADAIOAATEAD MBITAETCA OCTABATHCS, TAIAL
HA MU, HACTOABKO OECTIPUCTPACTHBIM, HACKOARKO 3T0 Bo3MoxHO. {Kak
CKa3aA OAMH OCTpAK, «Bbi Bceraa MoXxere BBIMHCAHTD YYEHOTO B CTPHIT-
KAy b€, TOCKOABKY OH OAMH CMOTPHT He Ha IIOAMYM, 2 Ha nyﬁAmcy».) Ho
CEMJAC MbI BRIePBbIE BUAHM, 4TO HEBO3MOXXHO PA3AEAHTb HAOAIOAATEAA H
IPeAMET €ro Ha baroaerms. Kak opHaxabt 3ameta Makce Tlhauk, «Hayka
HE MOXET OKOHYATeAbHO paspewmnTs 3araaxy [Ipupoast. [Ipruumna 3a-
KAIOUEHA B TOM, YTO B KOHEYHOM CHeTe Mbl CAMH HYaCTh TOM 3araAxH, KOTO-
PYIO [HITAEMCA PA3PENINTD >,
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ITpo6aema xota

Opsun LlIpéaunrep, koTopbiit, COBCTBEHHO, M BBEA BOAHOBOS ypaBHeHHe; '
CYUTAA, YTO BCE ITO 3aMAC CAMUIKOM Aasexo. On nipusHasca bopy, uro
COM@AEET O TOM, 4TO BOOOIIIEe BBEA [IOHATHE BOAKDI, Pa3 32 HHM B (pnsmcy -
NPOBMK KOHLIETIT BEPOATHOCTH.

Yr1o081 YHHUYTOXHTD UALI0 BEPOSTHOCTEH, OH IPEAAOKHA CAEAYIOLIUA
akcniepnmeHT. IlpeAcTaBbre, MTO B ANIHKE CMANT KOT. BHYTpH Taioke Haxo- .
AMTCS BYTBIAKA C IAOBHTBIM [230M, COEAUHEHHAS C MOAOTOM, KOTOPHIN, B
CBOKO OYEPEeAb, COEAMHEH CO CYUeTYHKOM [eiirepa, moMeleHHbIM PAAOM
C KYCKOM ypaHa. HukTo He cTaHeT 0CrmapuBath TOT PaKT, YTO PAAMOAK-
TUBHBIA PACcTIaA aTOMA ypaHa — YMCTO KBAHTOBOE COOBITHE, KOTOpOE He
MOXeT DOpITb mpeackaszano nanepea,. [lycts cymectsyer S0-nmpouenTnas
BEPOATHOCTb TOrG, YTO PACTIaA HAYHETCA B CACAYIONNYIO ceKyHAY. Ho ecan
HAYHETCs Pacrlap aTOMA yPaHa, TO 3aMyCTHTCA cyeT4uk lefirepa, KOTOpPbLH
OCBOOOAMT MOAOT, KOTOPHIH Pa3obbeT GYTHIAKY, YTO CTaHeT PHYHHOM
CMePTH KOTA. AO TOrO KK BBl OTKPOETE KOPOOKY, HeAb3A CKa3aTh, )KHB KOT
HAM MepTB. B cymHOoCTH, AAS TOTO, 4yTOOB! ONMCaTh KOTA, Yu3yKy A0DasB-
ASIIOT BOAHOBYI0 GYHKIHIO K MEPTBOMY KOTY H )KHBOMY KOTY — TO €CTb
MBI IOMeIljaeM KOTa B A(YTKOE COCTOAHHE, rae oH Ha 50 % sump 1 Ha 50 %
MEPTB OAHOBPEMEHHO.

Tenepb oTKpoeM KOPOOKY. Kak TOABKO MbI B3TASIHEM BHYTPb, COBEp-
MIMTCS aKT HADAIOACHHS, TIPOH3OHAET KOAAQNIC BOAHOBOM (GPYHKIIUH M Mbl
YBHAMM, YTO XOT, K pumepy, xuB. [TIpéannrepy Bce 3T0 Ka3aA0Ch TAYTIOC-
Tbi0. Kak MOXeT OBITb KOT XXHB H MepPTB OAHOBPEMEHHO TOABKO IIOTOMY,
YTO Mbl Ha Hero Be cMoTpuM? (OH HayMHaeT BHE3ANHO CYIEeCTBOBATh,
KaK TOABKO MBI B3TASIHEM Ha Her0? JAHWTEHHY TOXe He HPABHAACH TaKas
uuTepiperauna. Koraa x HeMy AOMO#M IPUXOAMAHM TOCTH, OR TOBOPHA:
MOCMOTPHTE HA AYHY. HeyxeAn oHa BHe3anHO HAYHMHaeT CyleCTBOBATS,
KOTAQ Ha Hee B3TASHET Mbllllb? DWHUITEHH CYMTAA, YTO OTBET HA ITOT BO-
POC MOXET OBITh TOABKO OTpHliaTeabHblit. Ho B KakoM-To cMuicae 0TBeT
MOT ObITh H yTBEPAUTEABHbIM.

Hcropua 31a AOCTHIAZ anorest B HCTOPUYECKOM CTOAKHOBEHHH
Srurrerina u bopa na Coapseesckom konrpecce 8 1930 roay. [losanee
Yuaep 3aMeTHT, 4TO 3TO ObIA BEAHYAHIINI H3BECTHBIA €My CLOD B
MCTOPHH MbICAK. OH CKaKET, YTO 32 TPHALIATH AT OH HHKOTAQ HE CAbI-
niaA coopa AByX boaee BeaMkMX Aroaelt no Hoaee raybokoMy Bonpocy,
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KOTOPBLT HMes Obl 00Aee Cepbe3Hbie MMOCAEACTBHSA AAS TOHUMAHUS
Bceaennon.

IVHIUTEHRH, HEM3MEHHO OTBAKHDIHA, A€P3KHM 1 B BbICHICH CTEMEHM
KPaCHOPEUHBBIH, [IPEAAOKHA PAA «MBICACHHBIX IKCIIEPHMEHTOB >, Ha-
PABACHHBIX Ha paspylueHde KBAHTOBOM Teopuu. bop, GecnpepriBHO
6OPMOTABIINA, [IOCAE KAKAOH ATAKH HOHEMHOI'Y CAZBAA CBOY [TO3ULIUH.
Puaux Ioap Ipendect 3ameTHA: «3aMEYATEABHO, YTO 5 OLIA CBHAETE-
AEM AMAAOTOB MexAy HopoM u DHHITEHROM, HYATO WAXMATHCT, CTaA-
KHBAOIHACA BCE C HOBLIMM X HOBBIMY CHTYaLIMAMA. Kax Heknit Beytibiv
ABHMTaTeAb, HAMEPEHHbIA MPOPBATh 3aBeCy HEONPEAEAEHHOCTH, Bop
BCE BpeMs BhIHCKHBAA B 00AaKe PUAOCOPHH CPEACTBA ONPOBEPIHYTH
NPHMEPbl OAMH 33 APYT¥M. DHHIITEAH ObIA KKAOE YTPO CBEX, OyATO
4EPTHUK, BHICKAKHBAIOWHIT U3 KOpobouxu. O, a10 65140 nipexpacHo. Ho 5
npakTHyecku 6esorosopouno 3a bopa v npotus Jfnwrenna. Ceroans
OH BeaeT cebs 0 OTHOWEHMIO K Bopy TOYHO Tak xe, KaK YeMIHOHbI
aBCOAIOTHOH OAHOBPEMEHHOCTH BEAN CeDSl 110 OTHOIIEHHIO K HeMy ca-
MOMY ».

Hakonen DHHIITeAH NPEAAOKHA SKCIIEPUMEHT, KOTOPSIH, 10 ero
MHEHHIO, AOAKEeH OBIA HaMEeCTH 3aBePIAIOUINH YAAP O KBAHTOBOW Te-
opuu. [IpeacTaBbre, 4TO B KOpOOOUKE COAEpHKATCH POTOHbI B BUAE Ta3a.
Ecan B kopoOke ects 3arBOp-sAHaparMa, TO OTTYA2 MOXET BHIAETETh
OAMH $OTOH. Pa3 MOXHO TOYHO H3MEPUTb CKOPOCTb 3aTBOP3, a TaKKe
IHepPIHI0 POTOHA, TO TaKUM OOPA3OM MOXKHO OLPEACAHTh COCTOSHHE
$poToHa ¢ HeCKOHEUHON TOYHOCTBHIO, YTO HPOTHBOPEUHT NPMHLIMITY He-
OMpeAeACHHOCTH.

Ipendecr nucas: «Aas Bopa aro okazarocs TsoxkuM yaapom. Ha tor
MOMEHT OH He BHAeA pelieHHs. OH Obia O4eHb pacCTpOeH Bech Bedep,
XOAMA OT OAHOTO K APYTOMY, IILITASCh YOEANTD BCEX, UTO 3TO HE MOXET
OBITH PABAOH, TOTOMY YTO €CAM JAHLITEHH PaB, TO 3TO O3HAMEHOBAAO
OBl KOHerT PH3UKK KaK TakoBox. Ho OH HHMKaK He MOT